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Whether you're compounding a prescription or GASOLINE 
i manufacturing a product, it can be no better than 


the ingredients you use. And to build the best in 


modern motor fuels, you should use Warren's 
Stabilized Natural Gasoline. Warren’s Stabilized 


Natural contains fine lead susceptibility and guar- 
antees speed, power and performance. Butane 
Front End, High Octane and Greater Volatility — Propa 
its Quick-Starting, Carbon Free, Anti-Knock prop- Iso-But 
erties insure a Uniform Qbvality that has enabled ii 
refiners to meet the dgmands of today’s modern, 
high speed traffic ‘and industrial conditions. 
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COOLING EQUIPMENT 


COOLING TOWERS 
AIR COOLED EXCHANGERS 


ATMOSPHERIC SECTIONS 


Undivided Responsibility—Complete _inte- 
gration in the selection and design of cooling 
equipment best suited to specific installations 
results in minimum first cost and minimum oper- 
ating cost—and the responsibility is undivided. 


iF 
BULLETINS ON HUDSON TOP PER- 
FORMANCE Cooling Towers and Air 


Cooled Exchangers mailed on request 
ENGINEERING CORPORATION 


FAIRVIEW STATION @ HOUSTON, TEXAS 
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Maintenance and Operation, How to Do It..........+--+-- 115 
Ipful presented include telling how steam heated rotery ; 
Fie tee eee een encther be how $0 vamere tube buntiar ume 


hydraulic jack unit. 
Safety, Bottled Gases... .. 2.5.5.6 eee cce nee ANB 


Another safety cartoon with @ message that makes it worthy of posting on 
the plant bulletin board, 
W. A. Saullender 


Process Steam Generated By Using Waste Heat... . 
Operating economy is essential in modern gasoline plants. 

John ©. Albright 
Sweetening and Desulfurization of Light Petroleum Products . 122 
Part V: Sweetening with Conger pcg i 

oO Te sul, ° copper compow' have 

Hoes gata oe Br el poe Bacay Sinem for this purpose for many : 
years. 

Vv. A. Kalicheveky P 


Pilot and semi-commercial plant tests indicate commercial possibilities for 
this ficed-bed treating process. 
W. E. Voreck, Jr. W. C. Carroll, Paul Zurcher 


Process Systems Applicable to Military Aviation Fuel 
Manufacture R oe saroncesecoton ces <-iie 
I possible to foresee certain factors w' must € 

future reftnery operations, even though the questions of fuel volume and 
quality requirements have not yet been fully anawered. 
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Design for heater installed partly 
within tank 
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Here is the most practical unit for heating 
oil to be withdrawn from storage tanks. 


The effectiveness, compactness, dependabil- 
ity and ease of inspection and maintenance 
of the G-Fin Storage Tank Oil Heater have 
made it widely used for every type and 
grade of viscous oil. 


Some of the outstanding features of this 
heater are briefly outlined in the column 
at the right. These features are based on the 
unequalled G-R experience of more than 
80 years in the design, manufacture, and 
operating results of many hundreds of 
thousands of heat transfer units. When you 
buy a G-Fin Storage Tank Oil Heater, 
you get authoritative ratings, skillful de- 
sign which is exclusive in many respects, 
sturdy construction with accurate machine 
work, and proven performance. 





Write for bulletin 
describing these units in detail. 


THE GRISCOM-RUSSELL CO. 


285 MADISON AVE., NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
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3 ways TIMKEN’ steels 
help you make better forgings 
-at lower cost! 


T HIGH QUALITY! The superior surface and internal 
quality of Timken* forging steels, plus their uniform 
forgeability, gives you better finished forgings—with 
fewer rejects, delays and shop-practice changes. 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


TAILOR-MADE! Using advanced melting and 

finishing techniques, Timken makes certain that 
chemical and physical properties will meet your speci- 
fications exactly. 


UNIFORM! From bar to bar and from heat to heat, 

Timken forging steels give you uniform compo- 
sition, uniform forgeability and uniform response to 
heat treatment. That's assured by Timken's rigid control 
and inspection methods. 


For better forgings at lower cost, get the recommendations 
of our Technical Staff. And for a complete catalogue of our 
steels, Timken Steel Products”, write on your letterhead 
to The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: "TIMROSCO”. 


Specialists in alloy stee!—ineluding hot rolled and cold finished alloy 
steei bars —a complete range of stainless, graphitic and standard tool 
analyses —and alloy and stainless seamiess steel tubing 
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A STEAM TRAP MECHANISM 
GOOD FOR 900°F, 950 PSIG 


- +. will last a long time on low and medium pressures 


THESE ARMSTRONG 
i USERS KNOW 




















THE valve and seat in every Armstrong Inverted 
Bucket Steam Trap are chrome steel — hardened, 
ground and lapped to a steam-tight fit. The valve lever 
assembly and the bucket are corrosion resistant 18-8 
“TRAPS OPERATE 4 TO 5 YEARS WITHOUT stainless. You get the same design, workmanship and 
REPAIRS.” ... Weymouth Art Leather Co., ; 
South Braintree, Mass. materials whether you order traps for a low pressure 
a heating application or for a high pressure power 
plant application, In other words, you get the longest- 
lasting, most trouble-free trap that money can buy at no 
premium in price. If you think you'd like that, call 
your nearby Armstrong Representative for the traps 
you need now. 





ARMSTRONG MACHINE WORKS 
852 Maple Street 7 Three Rivers, Michigan 
"50% LESS far MAINTENANCE since in- 


stolling A gs on low p al 


return heating system.” John yo FACTS, FIGURES, PRICES 

Ottumwa Works, Ottumwa, ‘lowe. end complete dete on wap sizing 
ere contained in the 36-page 
STEAM TRAP BOOK. Send for your 
copy. 


STRONG STEAM TRAPS 
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AUTOMATIC CONTROL 
- “DAHL @) | 
2UIPMENT HAMMER , ow | 


“ALL OUT 


FLO-TESTED* \\°3\ 
DIAPHRAGM 


CONTROL VALVE 
3000 SERIES 


HAMMEL-DAHL COMPANY 


243 RICHMOND STREET, PROVIDENCE 3, R. 1., U.S.A. 





pate 8 id 


Two or three 12x 36x20 duplex horizontal steam driven opposed, single-stage Worthington Vacuum 


Pumps in the Lake Charles, La., plant of the Cit-Con Oil Corporation. Other Worthington units at this 
plant include four additional vacuum pumps and three centrifugal propane refrigeration units, as well 
os 14 double pipe scraped surface type exchangers and 12 chillers. 


waxing of petroleum lubricating oil stocks. 


In this, as in so many other 
vital refining processes, the out- 
standing performance of Worth- 
ington Vacuum Pumps is a matter 
of common knowledge among re- 
finery engineers. For, these fa- 
mous units are highly specialized 
machines — the results of con- 
tinued co-operation with the pe- 
troleum industry and long research 
into its special needs. 

With the ruggedness that means 
longer service life, they're simpli- 
fied for quick accessibility and 
precision-built for close clearance, 


The Worthington Vacuum Pumps shown here are used in conjunction with rotary filters in the de- 


OVER $500,000 WORTH OF WORTHINGTON 
EQUIPMENT IN LAKE CHARLES PLANT 


as Worthington Feather* Valves— 
lightest, tightest, ‘‘easiest breath- 
ers’ ever made. 


FOR YOUR APPLICATION 


Worthington Horizontal Dry 
Vacuum Pumps are available in 
the widest range of types, sizes 
and drives — each conservatively 
rated to assufe ample reserve 
power, each designed to produce 


steady high vacuum at lowest 
possible operating cost. Bulletin 
L-710-BIB contains a full listing, 
together with further facts prov- 
ing there's more worth in Worthing- 
ton. Write to 
Worthington Pump 
and Machinery 
Corporation, Com- 
pressor Division, 


Buffalo, N.Y. 





ee <> 7 
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embodying such advanced features 
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better measurement and control of 





Wherever highest accuracy and complete reliability in 
flow measurement and control are vital to successful process- 
ing, it is significant that Foxboro Instrumentation is 


preferred. Whether your problem involves gas, steam, or 


liquids . . . in pipes, ducts, or open channels . . . the premium 


quality and complete diversity of Foxboro Instruments, 


backed by unequaled application experience, assure 
you an extra measure of satisfaction. 


indicators * recorders * controllers * integrators 


transmission systems * controlled valves * orifices 
venturis * nozzles * pitot tubes 


Reg. U. 8. Pat. 
For over 40 years, measurement and control 
of temperature, pre id level, humidity . . . 


THE FOXBORO COMPANY * FOXBORO, MASSACHUSETTS, U.S.A. 






HARDY IN THE “yy UT s SPOTS 


ENpDuRO Stainless and Heat-Resisting Steels are on duty 
in the “hot” spots all along the refinery line. For, here’s a 
metal that withering heat doesn’t faze . . . that is valiant 
under pressure .. . that has staying power to fit the rugged 
requirements of petroleum refining. 


ENpDuRO stubbornly resists rust and corrosion . . . fights off 
the attacks of destructive gases and fumes. Its smooth, 
pore-free surface is easy to keep clean . . . simple to 
wash down when needed. It blocks “bubble trouble” by 
discouraging coking and fouling of trays and caps. 


Building with ENDURO keeps equipment “on stream”. . . 
high in productivity ... at a minimum of maintenance. 
Hardy in the “hot” spots, ENDURO greatly extends equip- 
ment life, conserving other critical materials. Competent 
Republic metallurgists will help you use the many 
analyses of ENDURO Stainless and Heat-Resisting Steels to 
best advantage. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 


GENERAL OFFICES #© CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y¥. 








Other Republic Products include Upson Bolts, Studs, Nuts and piveteipsAtheeies-Wises—Gheaniains Heat Exchanger Tubes 
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How you can 


MONSANTO-ROSS.- 
WILDE combustion cham 
ber and scrubbing tower oper - 
ating with an existing contact 
sulfuric acid plant. 


make money 


out of refinery sludge 


You can make clean, high-grade 
Bulfuric acid from most refinery 
Bludge acids when you install a 
Monsanto-Ross-Wilde Sludge 
Recovery Unit. If H,S is available, 
can be used in the same equipment. 
addition to the acid, which can 
sold or used in your processes, the 
it produces by-product steam for 
t or power. In some cases, it re- 
vers oil that can be refined into 
salable merchandise. 
Thus you change refinery wastes into 
products that are worth money. You 
save the expense of disposing of 
sludge acid and H,S. You improve 
your community relations by 


MONSANTO 


Organic Chemicals Division, 


10 


CHEMICAL 
1700 Sewth Second St., St. Levis 4, Missouri 


avoiding air and stream pollution. 


The Monsanto-Ross-Wilde Sludge 
Recovery Unit will operate with 
your contact sulfuric acid plant, or, 
it can be erected with a Monsanto- 
designed sulfuric acid plant as a 
single project. 

At your request, a Monsanto repre- 
sentative will be glad to visit your 
refinery, estimate the cost of a 
Monsanto-Ross-Wilde installation 
and show you how much you can 
save on disposal costs . . . how much 
you can realize from changing waste 
materials into useful products. Write, 
wire or phone for prompt response. 


COMPANY 
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VARIOUS TYPES OF 
SLUDGE, containing low or high 
concentrations of acid, can be 
essed in Monsanto-designed 


EVEN HIGH-VISCOUS 
SLUDGE can be processed in the 
Monsanto-Ross- Wilde b ae ‘ad 
mixing it with more-fluid 


AUTOMATIC CONTROLS, in- 
corporated directly into the package 
unit, reduce manual attention to a 
minimum in the Monsanto-Ross- 
Wilde installation. 


WRITE FOR BOOKLET de- 
scribing the Monsanto-Ross-Wilde 
process of sludge acid recovery. 


Monsanto 


CHEM (\ 


Serving industry... Which Serves Mankiag : 
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This special equipment, designed and built by 
A.O. Smith engineers, “dead soft” anneals copper 
tubing to obtain small-radius bends with uniform 
cross section in heat exchanger tube bundles. 


Heat Exchanger Construction Improved 
with Unique Equipment 


March, 1951 


Heat exchangers frequently require special de- 
sign and construction features for their specific 
process applications. 


A. O. Smith can draw on a 77-year background 
of experience and some 300 engineers and tech- 
nicians to solve these special problems. 


Here you see an application of electric resistance 
heating of tube areas to be bent. The immediate 
advantage is closely controlled zone heating 
which can be done faster, more uniformly, and 


HEAT EXCHANGERS 


A Gulf Publishing Company Publication 


with less scaling of the tube, than with some 
other methods of heating. 


Let A. O. Smith design and build your heat ex- 
changer. Take advantage of our extensive experi- 
ence in thermal design, engineering, metallurgy, 
welding and fabricating. 


Facilities as well as the skill to satisfy your most 
exacting requirements are here . : . feel free to 
call on A. O. Smith when confronted with a heat 
exchanger problem. 


Atlanta 3 ¢ Boston 16 * Chicago 4 * Cleveland 15 * Dallas 2 
Houston 2 * Los Angeles 12 * New York 17 * Philadelphia 3 
Phoenix 2 * Pittsburgh 19 © Salt Lake City 1 * San Diego 1 
Seattie 1 ¢ Tulsa 3 * Washington 6, D.C. 
International Division: Milwaukee 1 








Now More Than Ever... 


OUR BEST TURBINE © 


DP single-stage turbines are rated from 10 to 1200 hp, 1000 te 5000 rpm 


Since the introduction of the DP turbine, 
more than two years ago, General Electric has 
been telling mechanical-drive turbine users 
that their best turbine buy was a standard 
Mesign, wherever it could be properly applied. 
Wowadays, with the emphasis on increased 
Dutput, the advantages which turbine stand- 
ardization offers are even more important. 

Standardization means that turbines of dif 
ferent rating and size have mostly identical 
construction features. This speeds delivery 
cuts manufacturing costs, makes possible a 
better design and a better turbine. If you’re 
not familiar with the General Electric DP, we 
suggest that you contact your nearest G-E 
sales office or send for a copy of bulletin GEA- 


12 


4955, ““A New Standard in Mechanical Drive 
Turbines.” Write to Apparatus Dept., General 
Electric Company, Schenectady, N. Y. 


GREATER RELIABILITY 

From its totally enclosed governor to its 
durable babbitt-faced bearings, General Elec- 
tric’s DP turbine is built to provide greater 
productivity through greater reliability. Stand- 
ardization has made possible “‘extras” such as 
pressure lubrication, Monel-sprayed shaft, 
self-positioning packings, a totally enclosed 
hydraulic governor. You can count on your 
DP for safe, dependable service in hazardous 
atmospheres and on tough, continuous-process 
assignments. 
Vol. 30, No. 3 
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DRIVE IS A STANDARD 


This DP drives a centrifugal pump in a refinery 


Stendord spore parts kits are available with all DP turbines 


GENERAL @@ ELECTRIC 
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WIDE APPLICATION FLEXIBILITY 


In plants which require shifting of equip- 
ment from job to job, a standard DP fre- 
quently eliminates the need for extra drives. 
Because most parts are identical for all ratings, 
speed range and shaft horsepower can be easily 
and economically changed to fit new condi- 
tions. Though the DP’s 30% adjustable speed 
range is usually adequate, a new range can be 
set anywhere from 800 to 5000 rpm simply by 
substituting a new emergency governor and 
governor gears. A change in horsepower rating 
usually requires a new nozzle plate and a few 
valve parts. These parts are all available on 
immediate delivery and save the expense of a 
new turbine which would be required with a 
less flexible, non-standard unit. 


EASIER, QUICKER MAINTENANCE 


Because most parts of standard DP’s are 
interchangeable on all models, spares can be 
easily stocked, and maintenance work handled 
quicker. You can have delivered with the tur- 
bine a 91l-item spare parts kit, sufficient to 
service several machines. Socket-head cap 
screws are used throughout for quick dis- 
assembly. Standard shaft height, keyways, 
and coupling fits simplify installation. You 
can move DP’s from job to job without change 
in the base structure. 

















Action of steam in Terry wheel 
turbine. The steam issues from 
an expanding nozle at high ve- 
locity and enters the side of the 
wheel bucket in which its direc- 
tion is reversed 180°. As this 
single reversal uses but a por- 
tion of the available energy, 
the steam is caught in a ste- 
tionary reversing chamber and 
returned again to the wheel. 
This process is repeated several 
times until practically all of the 
useful energy has been utilized. 


NO PARTS 
TO LOOSEN OR WORK OUT 


The rotor of the Terry Wheel Turbine is a 
single forging of special composition steel, 
in which a series of semi-circular buckets 
is milled. There are no separate parts to 
become loose or work out. 

The power-producing action of the steam 
takes place on the solid curved backs of 
these buckets or pockets. Therefore close 


clearance is unnecessary and wear on the 
blades forming the ets is of little con- 
sequence, as it does not materially affect 
horsepower or efficiency. 

For detailed information about this effec- 
tive construction and its advantages, write 
us on your business letterhead for a copy 
of Terry Turbine Bulletin S-116. 


T-1172 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


s 


ny 
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WE HAVE 
BEEN ASKED: 








“What is the best finish 
for an outdoor boiler?” 


Ig gO, SO 


A letter we received recently stated: 

“We plan to install our new boiler outdoors, 
and we have a question about the best finish to 
use. The boiler will be insulated with 85% 
Magnesia Block. What type of finish would you 
recommend, taking into consideration both cost 
and durability?” 

We advised two coats of Armstrong’s In- 
sulmastic as a finish for this boiler because it is 
less expensive than many other finishes that are 
suitable for outdoor applications. Also, it does 
not crack in cold weather or soften in summer’s 
heat and has unusual durability under wind, 
rain, and snow. It requires only periodic paint- 
ing with aluminum or Armstrong’s No. 3 As- 
phalt Paint. However, for best results the 
Insulmastic must be applied properly. 

After the Magnesia Block has been installed, 
a layer of hexagonal mesh should be secured 
in place, and one coat of asbestos cement 


troweled on to an even surface. Next, a second 
layer of mesh is applied over the plaster and 
two coats of Insulmastic troweled on to a 
smooth, even finish. Should the boiler be in a 
busy area where it might be subjected to dam- 
age, it’s wise to erect bump rails for protection. 
Almost every job presents problems that 
must be well thought out if the insulation is to 
be truly effective. Armstrong’s engineers are 
ready to help tailor your insulation specifica- 
tions to meet your requirements. In addition to 
the advice of highly trained engineers, Arm- 
strong offers a complete Contract Serv- 
ice with skilled workmanship and @® 
highest quality materials. 


iF YOU HAVE ANY QUESTIONS on the construction of 
high-temperature or low-temperature equipment, please 
do not hesitate to write to us. We'll do our best to 
give you a practical answer. Just address a letter or 
post card to Armstrong Cork Company, 7503 Maple 
Avenue, Lancaster, Pennsylvania. 


ARMSTRONG’S INDUSTRIAL INSULATIONS 


March, 1951—A Gulf Publishing Company Publication 





























Valve failure on pump lines is a hazard, es- 
pecially in closed areas and where every pre- 
caution must be taken to avoid disaster. 
Some operators follow an old and danger- 
ous habit of merely replacing a troublesome 
valve with a like valve, assuming that the 
new “old” valve will be a remedy. But if the 
old valve were right in the beginning it 
probably wouldn't need replacing. 


Get the new, improved habit—teplace with 
Nordstroms. Recheck each valve on your 


Adopr this new babi 


pump connections. Requisition Nordstroms. 
Make this standard practice—and eventually 
you'll have a really up-to-date set of valves 
that will end your valve problems per- 
manently. 


Nordstroms save space in restricted pump 
locations. They give positive shut-off be- 
cause a quarter turn of the plug is an abso- 
lutely sure operation as contrasted with a 
valve dependent upon an exposed disc and 
seat that must be jammed together. 


NOW AUTOMATICALLY LUBRICATED wir Nugoumale 


ROCKWELL MANUFACTURING COMPANY 


400 North Lexington Avenue, Pittsburgh 8, Pennsylvania 


Atlanta, Boston, Chicago, Columbus, Houston, Export: International Division, 
Kansas City, Los Angeles, New York, Rockwell Manufacturing Company, 
Pittsburgh, San Francisco, Seattle, Tulsa 7701 Empire State Bidg., York Ln Y 


...@nd leading Supply Houses. 


..» FOR REPLACEMENTS AND... 


to avoid hazards of leakage 
INSTALL NORDSTROMS 








Improvement in 


quality of motor oil 


stocks with regard to these 


specifications is obtained by 


FILTROL 
CONTACTING. 


FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CAL/FORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS. 


* 


ADSORBENTS anv CATALYSTS 
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In your ‘“‘winter spring construction 


It will pay you to consider these four advantages 
of a Fluor Pulsation Dampening Piping System... 


1 The Fluor Pulsation Dampening Piping System is the newest and 
Pressare drep calculation based on most practical approach to “pulse-free” piping yet developed. Designed primarily 
smoother flew for installation in new construction utilizing piping to handle air, steam, or hydro- 

carbons at operating pressures ranging from a vacuum to 5,000 psi at any tem- 
perature, this Fluor-designed piping system removes objectionable pulse peak 

2 Improved gas metering accuracy pressures caused by the reciprocating action of compressors. 

Fluor Pulsation Dampening Piping Systems are guaranteed to pro- 
vide a virtually smooth gas flow with minimum pressure drop. Safety is increased 
, by eliminating vibrational stress on piping, heat exchangers and vessels. Com- 
3 Virtual elimination of piping maintenance”. << cperating efficiency is increased, 
metering inaccuracies caused by pulsative 
flow are reduced, and maintenance prob- 
4 lems common to conventional piping sys- 
Consideration of safety records tems are cut to a minimum. 
If you are in the process of 
drawing up specifications for current or 
contemplated construction involving com- 
pressor piping, it will pay you to write for 
Fluor Bulletin No. PDS-8501. Or, contact 
your nearest Fluor Representative for 


attention to your particular problem. 
FLUOR Fluor Pulsation Dampeners and Pulsation Dampening Piping Systems 
pending. 


are protected by U.S. and foreign patents issued and 


DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 
MANUFACTURERS of Pulsation Dampeners, Mufflers, Gas Cleaners, Cooling Towers and Fin-Fan Units. 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Bivd., Los Angeles 22, Calif. Offices in principal cities in the U.S.A. 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic St., London, E.C.1., England 
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SEND FOR PSC 


BUBBLE CAP BULLETIN 21 
Yf 


How to Install or Remove Caps Faster the LeJons Way. 


Lists 200 Standard Styles Furnished Without Die Cost. 


We believe you will find in PSC 
Bulletin 2! the largest compilation 
of engineering data on bubble caps. 
Complete information is presented 
for each of the over 200 standard 
styles of bubble caps and risers 
furnished by The Pressed Steel Co. 
Also drawings for use in determin- 
ing methods of tray assembly. 


two im- 
ra portant reasons why 


Here are 


60% of the oil in- 


rt 


Hammer Wedges 
In or Out 


Second, we fabricate from 


the complete list of alloys. Thus we 





dustry'’s fractionating equip 
are today using PSC bubble caps. 
First, with dies on hand for this 
wide range of styles, we save many 
customers the cost of dies. 


PROMPT DELIVERY - WITHOUT DIE COST - 


The substantial maintenance sav- 
ings effected by our new LeJons 
method of tray assembly are a mat- 
ter of plant record in every refin- 
ing center. The unprecedented 


THE PRESSED STEEL 


of 


WILKES-BARRE 


PENNS 


are able to use the one particular 
alloy that best meets your coking or 
corrosion problems. Special caps 
promptly designed. Send blue prints 


IN ANY ALLOY 


simplicity and tightness of assembly 
maintain operating efficiency. In- 
spection and cleanout time is shor- 
tened because caps are removed by 
merely hammering out the wedges. 


COMPANY 


Y 


LVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


x * * OFFICES 


IN PRINCIPAL CITIES *& x& xX 
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Keep up-to-date with 

this 400 page Catalog .. . it’s 

chock full of new and improved drop forged steel 
Valves, Fittings and Flanges designed to meet every 
modern piping need for high or low pressures and 


temperatures in process work. 


f the Drop Forged Steel ° ibs ; 
Wolo iin d Fitting industry 7 Be Safe and Sure . . . Use Vogt drop forged in all 


oil, water, steam, air, gas and refrigeration services. 


Write for a copy of Catalog F-9 
on your Company letterbead 


HENRY VOGT MACHINE CO., Inc., 
LOUISVILLE 10, KENTUCK 


BRANCH OFFICES: New York, Chicago, C d, Dallas 
te s 


s, Cherleston, W. Va 
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RSEE valEvents . | 


@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


Ne. 579—6-inch 
15-peund Direct 
Action Fleet 
Valve with 
counter-weight 


No. 628—Solenoid Trip Valve 
wsed for emergency service. The 
lenoid can be ged with the 
counter-weight mechanism to open 
er close the valve and hold it there 
in one position or the other. If for 
@ny reason the solenoid functions, 


ini the latch is ripped, 
Minimum Pressure Drop) =| jf ===>: 
SAVES POWER : 


is suited to shut off the flow or te 
The beveled vane of an R-S Valve seats firmly 
against the valve body to produce commercially tight 
shut-off with metal-to-metal seat. A rubber seat 
produces drip-tight closure. In the open position the 
streamlined vane creates a Venturi action. Pressure 
drop in R-S Valves is low, and they therefore produce 





RGAE Re SP ERE RE EERE i 


substantial savings in pumping costs. 

Illustration shows a heavy duty R-S Valve used in 
the water system to a compressor house. Valve is 
equipped with diaphragm motor, handwheel control 
with self-locking worm and gear and declutching 
mechanism together with outboard bearing for 
operating shaft with goose neck support. 

Every R-S Valve is engineered and constructed 
for rugged service and provided with such safety 
factors that it will give complete satisfaction in 
the service for which it is designed. Consult with 


your local R-S Valve Engineers or write direct. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenue 
Philadelphia 44, Pa. 


An $. Morgan Smith Company Subsidiary 
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fYE=— tasy to Clean 
esists Corrosion 


ORROSIVE ATMOSPHERES CAN'T 

HURT this Allis-Chalmers Type 
APZZ explosion-proof motor because 
major parts are enclosed in a rigid cast 
iron frame! No extra treatment is need- 
ed and cast iron’s corrosion resistance 
won't chip off. 


Lower Maintenance, Too 
No corners, pockets or hidden air pas- 
sages to collect dirt. Cleaning is the 
simplest of maintenance operations. Just 
blow the dirt off the outside of the 
motor with an air hose. Fan and hous- 
ing design keep cooling air-flow tight 
against the yoke so dirt does not accu- 
mulate and cleaning is seldom required. 


Safety Circle, Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 


Factory Lubricated Bearings 
Bearings are lubricated at the factory 
and should need no attention for years. 
Extra rigidity of the cast iron frame 
holds bearings in alignment under all 
operating conditions, This gives long 
bearing life and low operating costs. 


Get All The Facts 
The new Safety Circle explosion-proof 
motor is built in NEMA standard frame 
sizes from 224* to 505. Call your near- 
est Allis-Chalmers Authorized Dealer 
or Sales Office or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for bul- 
letin 51B6144, 
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Sold... 
Applied... 
Serviced... 


by Allis-Chaimers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


CONTROL — Monval, 
mognetic and combino- 
tien storters; push byt- 
fon stations ond compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes and sections, 
stendord ond Vori- 
Pitch sheaves, speed 
chongers. 


PpuMPsS — | 

motor and coupled 

types from % in. 
schorge 





A-3264 
te 72 in. di 
and up. 
Similar design non-ventiloted 
motors, Type APKK, alse available 
in frames 203 to 224 inctusive. 








LIQUIDS 
REFRIGERANTS 
ANIMAL OILS 
VEGETABLE OlLS 
MELTED WAXES 
PYRIDINE 
BENZOL 
TOLUOL 
STODDARD SOLVENT 
GASOLINE 
KEROSENE 
DIESEL FUEL 
HEATING FUEL 
ETHYL ACETATE 
BUTYL ACETATE 
CARBON 

TETRACHLORIDE 
NAVAL STORES 


ALCOA Activated Aluminas are 
among the most effective and effi- 
cient desiccants available for the 


dehydration of liquids and gases. 


Dew points as low as minus 100° F. 


and even lower—may be obtained, 
and under normal circumstances, 
ALCOA Activated Aluminas can be 
used for an almost indefinite number 


of drying cycles. 


ALCOA Activated Aluminas have 
high resistance to crushing, shock 
and abrasion . . . do not soften, swell 
or disintegrate when immersed in 
water ... are non-toxic ... non- 
corrosive ... high in purity .. . prac- 
tically iron free. 

Besides their use for dehydration, 
ALCOA Activated Aluminas adsorb 
certain gases and vapors from gas- 


GASES 
AIR 
ARGON 
OXYGEN 
HELIUM 
HYDROGEN 
NITROGEN 
ACETYLENE 
CARBON MONOXIDE 
CARBON DIOXIDE 
SULPHUR DIOXIDE 
AMMONIA 
CHLORINE 
ETHYLENE 
PROPANE 
BUTANE 
NATURAL GAS 


eous mixtures and serve as catalysts 
and catalyst carriers. They are used 
in the liquefaction of gases, and for 
the maintenance of transformer and 
lubricating oils. 

We should like to tell you more 
about these efficient, solid-ty pe desic- 
cants. Write to ALUMINUM COMPANY 
or America, Cuemicats Division, 
617c¢ Gulf Bldg., Pittsburgh 19, Pa. 


“Chemicals 


ALUMINAS and FLUORIDES 


ACTIVATED.ALUMINAS + CALCINED ALUMINAS «+ 
ALUMINAS TABULAR ALUMINAS - 
ALUMINUM FLUORIDE SODIUM FLUORIDE « 


ACID FLUORIDE + FLUOBORIC ACID - 


HYDRATED 
LOW SODA ALUMINAS 
SODIUM 
CRYOLITE + GALLIUM 
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TO ALL 


NATURAL GASOLINE MEN 
GREETINGS 


from the 


NATURAL GASOLINE SUPPLY MEN’S 


ASSOCIATION 


We are looking forward to seeing you at the 
THIRTIETH ANNUAL CONVENTION 
of the 
NATURAL GASOLINE ASSOCIATION OF AMERICA 
April 25-27, Mayo Hotel, Tulsa, Oklahoma 





Members of the Natural Gasoline Supply Men’s Association: 


Alliger & Sears Company 
Allis-Chalmers Mfg. Co. 
Aluminum Co. of America 
American Air Filter Co., Inc. 
American Meter Co., Inc. 
American Packing & Gasket Company 
Armco Drainage and Metal Products, Inc. 
Arrow Industrial Manufacturing Co, 
The Barrett Division 

J. B. Beaird Company, Inc. 

Bellco Industrial Piping Co. 
Bethlehem Supply Company 

The Bird-Archer Company 

Black, Sivalls & Bryson, Inc. 
Blaw-Knox Construction Company 
Braden Steel Corporation 

The Bristol Company 

Brown Fintube Company 

The Brown Instrument Company 
Brown and Root, Inc. 

The Bruce-Macbeth Engine Co. 
Butane-Propane News 

Byron Jackson Company 

Cameron Iron Works, Inc. 
Chicago Bridge and Iron Co. 
Clark Brothers Company, Inc. 

The Condit Company 

Continental Supply Company 

C. Lee Cook Mig. Co. 

The Cooper-Bessemer Corporation 
Joseph A. Coy Company 

Crane Packing Company 

W. H. Curtin and Company 

Dallas Tank Company, Inc. 

Daniel Orifice Fitting Company 
Davis Regulator Company 

De Laval Steam Turbine Co. 

Delta Engineering Corp. 

Dresser Engineering Co. 

E. L du Pont de Nemours and Co., Inc. 
Eggelhof Engineers 

John W. Elder Company 

Elliott Company 

Engineers and Fabricators, Inc. 
Ethyl Corporation 

The Fish Engineering Corp. 

The Fisher Governor Company 
Flint Steel Corporation 

The Fluor Corporation, Ltd. 

The Foxboro Company 


France Packing Company 
Franklin Supply Company 
Garlock Packing Co. 

Gasoline Plant Construction Corp. 
General Electric Company 

J. B. Gill Company 

The Girdler Corporation 

Goulds Pumps, Inc. 

Graver Tank & Mfg. Co., Inc. 
Greene Brothers, Inc. 

L. S. Gregory Company 

The Griscom-Russell Company 
Grove Regulator Company 

D. W. Haering and Company, Inc. 
The Happy Company 
Hercules-Lupfer Engine Sales Company 
The Hilliard Corporation 

Hudson Engineering Corp. 

The Industrial Insulators, Inc. 
Industrial Scientific, Inc. 

Infilco, Inc. 

Ingersoll-Rand Company 
Johns-Manville Sales Corporation 
Jones and Laughlin Supply 
Kansas Paint and Color Company 
The M. W. Kellogg Company 
Kieley & Mueller, Inc. 

The Koch Engineering Company 
Koppers Company, Inc. 

Ladish Company 

Warner Lewis Company 

A. M. Lockett and Company, Ltd. 
The Lubriscosos Specialties Mfg. Co. 
The Lunkenheimer Co. « 
Maintenance Engineering Corp. 
Manning, Maxwell and Moore 
The Marley Company, Inc. 

Jas. P. Marsh Corporation 

C. A. Mathey Machine Works 

J. R. Meek Company 

Metal Goods Corporation 
Mid-Continent Supply Company 
Moorlane Company 

Moran Furnace and Sheet Metal Co. 
Murdock Tank and Manufacturing Co. 
National Petroleum News 
National Supply Company 
National Tank Company 

Natural Gas Odorizing Co., Inc. 
Naylor Pipe Company 


Nordstrom Valve Company 

Wm. W. Nugent & Co., Inc. 

The Oil and Gas Journal 

Oil Well Supply Company 

O. L, Olsen Company 

Orbit Valve Company 

Pacific Pumps, Inc. 

Paramount Supply Company 

The Parkersburg Rig & Reel Co. 
Peerless Manufacturing Co. 

Perco Division-Phillips Petroleum Co, 
Perry Equipment Corporation 
Petro-Chem Development Co., Inc. 
The Petroleum Engineer 
Petroleum Processing 

Petroleum Refiner 

Pittsburgh Equitable Meter Co. 
Podbielniak, Inc. 

Power Machinery Company 

J. F. Pritchard and Co, 

Process Equipment Company 
Refinery Engineering Company 
Refinery Maintenance Co., Inc. 

The Refinery Supply Company 
Riddle and Hubbell 

Santa Fe Tank and Tower Company 
E. W. Saybolt and Company 

A. 0. Smith Corporation 

Standard Pipeprotection, Inc. 
Stearns-Roger Manufacturing Co, 
Superior Manufacturing Company 
Taylor Forge and Pipe Works 
Taylor Instrument Companies 
Tellepsen Construction Co. 

Tube Turns, Inc. 

Union Asbestos & Rubber Co. 
Union Steam Pump Sales Company 
United Conssitenel Pemes 

Vinson Supply Company 

Walco Engineering & Construction Co. 
Walworth Company 

Westcott and Greis, Inc. 

Western Supply Company 

W-K-M Company 

Woobank Machinery Company 
World Petroleum 

Worthington Pump and Machinery Corp. 
Wyatt Metal and Boiler Works 
Young Sales Corporation 

John Zink Burner Company 
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FOR Getto LIVING 


That is what the carefully patterned mazes of refinery equipment, produced by 
Sun for many leading refineries, mean for America. 

These towering refineries mean light, heat, comfort and power for the nation’s 
homes and industries . . . fuel for transportation by ship, rail and motor car . . . 
mobility for our naval and military forces. 

They must not fail ... they will not fail! Into their making have gone Sun’s 
engineering skill and craftsmanship, time-tested in wide fields of mechanical produc- 
tion . . . in refinery and chemical plant equipment, in shipbuilding, in fabricated 
steel work, in the renowned and powerful Sun-Doxford marine Diesel engines and 
other specialized machinery. 

The more exacting the specification, the greater opportunity for Sun to maintain 


ae" 


SHIPBUILDING & DR Yi age COMPANY 


ON TH 
~~ 


Alb< 


its engineering prestige. 


et 
. 
4 











The New Model L 


GRINNELL 
CONSTANT-SUPPORT 


@ 16 spring sizes to meet the entire range meme He (TT i 
of loads from 141 Ibs up to 19,530 Ibs. qua: 


@ 3 physical structures to accommodate 
total travel requirements of 24 inches, ; ; 
5 inches and 10 inches maximum. oS 


Wider load range for each hanger size. 
Greater total travel. 


Field load adjustment can be accom- 
plished by turning a single bolt. 


The total travel of sizes 1 through 12 
inclusive may be changed in the field. 


The hanger is nearly symmetrical and 
the load coupling is suspended from 
the center of the hanger. 


Grinnell Constant-Supports maintain full 
safety factor in supporting high tempera- 
ture, high pressure piping. They provide 
constant support to piping subject to ver- 
tical movement, in all positions of travel. 
Non-resonant. Mass-produced from stand- 
ard precision parts. Individually calibrated 
for each installation. Minimum headroom 
required. Data sheets available. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 
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Petroleum Refiner 








-.. IN YOUR REFINERY OPERATION 


Uninterruprep OPERATION at maximum efficiency is 
the goal of every refiner. Such operation can be as valuable 


to your refinery as an extra processing unit on stream. 


The service available through a UOP Service Agreement 
has been the means of assuring sound, efficient operation 
for a large number of well known refiners. This agreement 
provides the refiner with the counsel and advice of an 
integrated organization of experienced chemists, tech- 
nologists, engineers and service men accustomed to meet- 
ing any conceivable situation involved in the processing 


of petroleum. 





This practical “know-how” not only leads to safer, 
smoother, more profitable day to day operation, but also 
provides a reserve of the highest technical knowledge and 
skill to draw from, for the solution of any unusual and 


complex problems which may arise. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVENUE, CHICAGO 4, ILLINOIS, U.S.A. 
Laboratories: RIVERSIDE, ILLINOIS 
Universal Service Protects Your Refinery 
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Field 
Engineered 














Fm is Shand & Jurs’ new poppet type breather valve for low 
pressure above ground petroleum storage and transfer tanks. 
Improvements in design-have been dictated by experience in the 
field gathered under all weather and operating conditions. This 
is truly a breather valve that will give matchless protection to 
tanks and their valuable contents. 


Designated, Fig. ST-6949, the new S&J breather valve incorpo- 
rates valve pallets that automatically drain all condensation 
away from their seats. The design provides tremendously in- 
creased flow capacities within the range of normal pressure set- 
tings and overpressure allowances. Molded thermosetting phe- 
nolic pallets and stainless steel pallet guides offer maximum re- 
sistance to corrosion and contribute greatly to the long life of this 
$&J breather valve. The valve is completely screened and 
hooded, keeping windblown particles, insects, rain, sleet and 
snow from impairing its operation. For around-the-year tank 
venting performance, this $&J breather valve can’t be beat 


Ce ge “15 G. 917 CARLETON STREET - BERKELEY - CALIFORNIA 


lagen yorK CHICAGO ; HOUSTON TULSA LOS ANGELES SEATTLE 
3 Madison Ave 0409 S Western Ave S14 MBM Bidg 310 Thompson Bidg 714 W. Olympic Bivd 3000 Western Ave 


MONTREAL QUE 160 Notre Dome St West VANCOUVER, B C. 550 Beatty St FORT ERIE Ontoric DARLINGTON Enolend 
c gq 
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FPENDABE 


Grease Kettles 
by 
STRUTHERS WELLS 


Struthers Wells will engineer mixing kettles for greases or other heavy 
viscous materials—to your most exact specifications and require- 
ments. Kettles can be furnished with agitating drive at top or bottom— 
open, closed or pressure 
top—jacketed or unjack- 
eted—in any metal or alloy 
desired. Advanced design 
provides proper seals 
where pressure top is used. 


Sweep and paddle arms 
are pitched to create flow 
of material throughout 
kettle, preventing stratify- 
ing of mix. Scraper blades 
insure positive scraping 
action on about 98% of 
inside surface of mixer. 
Bottom bearing is acces- 
sible for easy maintenance 
or replacement. Flush type 
valve at bottom furnished 
in sizes from 1" to 8” 





Write for proposal on 
intricate or standard 
mixing equipment— 
engineered for your 


specific needs. 





S truthers 


VLE 


STRUTHERS WELLS CORPORATION 


Process Equipment Department + WARREN, PA. 
Plants ot Titusville, Pe. + Warren, Pa. + Offices in Principal Cities 
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Many years of service experience backed by extensive research, 
have shown that Mone!l® has satisfactory resistance to destructive 


corrosion by hydrogen chloride and hydrochloric acid. 


In applications where low concentrations of hydrochloric acid 
must be handled regularly, Monel vessels and processing equip- 
ment have given outstanding service. In petroleum refining, for 
example, Monel-lined fractionating columns, tanks, and Monel 


piping and fittings have substantially outlasted other metals. 


In addition, Monel is an excellent structural material, possessing 
high strength, and good workability. Monel can be welded to form 
corrosion-resistant joints ; can be machined, formed, and bent with 


ordinary shop tools and methods. 


Monel, like other Nickel alloys, is in short supply. However, in 
planning for the future or for equipment vital to Defense, it is 
suggested that you consult our Corrosion Engineering Service on 


any questions regarding corrosion-resisting materials. 


Monel-lined top section of a large fraction- 
ating column. Made by the A. O. Smith Cor- 
poration for one of the nation’s largest oil 
refiners. 


Monel-lined tanks installed at the plant of a 
large Southern oil refiner. Tanks are lined 
with Monel to combat corrosive action of 
dilute hydrochloric acid. 

The tanks were fabricated by Wyatt Metal 
& Boiler Works, Houston, Texas. 


NICKEL Atti, AlLoys 


MONEL® + “K"® MONEL + "R°® MONEL + “KR*® 
MONEL + NICKEL + “D"® NICKEL + “L"® NICKEL 
INCONEL® + DURANICKEL® » PERMANICKEL® 
INCONEL "x". 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 
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NOTHING 
IS WASTED 


To insure maximum use of the 
field, the new Elk Basin Unit Repressur- 
ing Plant at Elk Basin, Wyoming, in- 
cludes provision for recovery of over 
90 per cent of pure elemental sulfur 
from sour gas and the generation of flue 
gas for repressuring. This releases the 
sweetened natural gas for sale purposes. 
Operated for the Unit by Stanolind Oil 
and Gas Company, the plant recovers 

propane, butane and natural 

gasoline from casinghead gas. 

Design and construction were 

by Stone & Webster Engi- 

neering Corporation. 





Above: Sulfur Recovery Unit. 
* 


Center: Interior of Compressor House 
showing feed and inert gas com- 
pressors. 

7 


Below: General aerial view of plant. 





STONE & WEBSTER ENGINEERING CORPORATION 
A SUBSIDIARY OF STONE & WEBSTER, INC. 











122" High Pressure Hos 
and Giant Button 





Save Time—Save Money. With this simple, rugged 
portable device, it is possible to save in excess of 50% 
of the time generally required to lubricate Lubricated 
Plug Valves. It will economically and efficiently handle 
the stiffest grades of Walworth lubricants. 
The gun is self-priming, may be used in any position, 
and because of its safety features cannot injure the 
valve 
High pressure button type grease gun fittings— 
instead of the lubricant screw which is usually fur- 
nished—are available for installation on the valve. By 
painting the valve a distinguishing color to show the 
service under which the valve operates, and painting No. 1699 Walworth 
the barrel of the gun with the same color, untrained High Pressure 
- ’ ; lubricant Gun 
personnel can lubricate valves with the assurance that 
the correct lubricant has been used. 
Walworth has improved and simplified its lubricants 
so that with a minimum of nine lubricants it is now 


possible to handle satisfactorily practically all indus- s . 
trial services. The new Walworth 517 and 514 lubri- or ubricat 
cants will take care of 95° of the service conditions g 
encountered in the handling of Petroleum Products s 
and Gas Pipe Lines. The other seven lubricants will 
take care of most other petroleum, chemical, and in- lubricated 
dustrial services 

All Walworth lubricants are available in Jumbo stick 


size, individually wrapped and packed 10 sticks per ly 
box. Two Jumbo size sticks will completely fill the bar- 


rel of the Walworth Lubricant Gun. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N.Y. 





te 


For best results use Walworth Lubricants 
in Walworth Lubricated Plug Valves. 


DisTRisBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE worRL.D 





PC 


It costs you less money & ripest ty 
_A MOSS you Tess money | 


insulation 
The wide acceptance of PC Foamglas— 

evidenced by a long list of prominent 

users—is due mainly to two facts. It is 

an effective insulation. It is an economi- When next 


> ‘ you figure on insulation, 
cal insulation. 


consider the money-saving advantages 
Its cellular glass structure enables of Foamglas on a cost-per-year basis. If 
Foamglas to give many years of efficient, € special insulating prob- 
trouble-free insulating service on hot and lems, our specialists will be glad to con- 
cold piping and fittings— indoors sult with you. Meanwhile, you wil] find a 
outdoors—on towers, tanks, and process- lot of helpful information in our current 
ing equipment. Its freedom from costly literature. Just send in the convenient 
maintenance, repairs and replacement is coupon and your free copy of our booklet 
another important factor in keeping in- will be forwarded promptly, with a sam- 
sulating costs down to rock bottom. ple of PC Foamglas. 


This processing equipment at the new oxidation plant of McCarthy Chemical 


PC Foamgias. in addition to curved segments, beveled lags and standard flat blocks on equipment, preformed sections of 
Foamgias hove been used on pipe lines at this plant. Insulation Contractor: The Aber Company, Inc., Shreveport, Lovisione. 


Company, Winnie, Texas, is being insulated with 


r 
J i Ey Corning Corporation 
| ~ EE 31, 307 Fourth Avenue 
This diagram sho group of glass bubbles, which contai i Pittsburgh 22, Pa. : ths 
sapten i it obligation, a sample of Foamg 
ws how sea ‘ na black area is giass, the white space i Ptense cond ae wien « Mtigncinn, ¢ gemote of Pusmnsias ond 
can form a ceaateemne insulating material, consists of giass and | = -7 aly 
is ie pot excellent barrier to heat travel. And, ome as men | ustrial insula 
ae vapor, fumes and acid atmos, 
Hi h resistance to moisture, oon = 
cyte ramon odorless and verminproof. in this cellular = constr | 
the secret of the long lasting insulation valve of PC Foamgias. 
lies the » 
u 


when you insulate with FOAMGLAS . .. the insulation lasts! 
eee a 
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requiring careful control 
call Yarway Impulse Traps on steam 


arway traps maintain even tem- 

because they continually sample and 

to a trickle of the condensate. There is no 

arrest in flow, no waiting for large quantities 

of condensate to accumulate, or trapped steam 
pockets to condense. 

Other reasons why Yarway Impulse Traps have 

become first choice in many thousands of plants: 


© They get equipment hotter, sooner 

@ Small size, light weight 

@ Easy to install, easy to maintain 

@ Only one moving part 

@ Good for all pressures 

@ Stainless stee! construction 

@ Low cost 
If you are not already familiar with these and 
other advantages of the Yarway Impusle Steam 
Trap, try one for free and find out for yourself. 
Call your nearby Yarway distributor, or write to: 


YARNALL-WARING COMPANY 
128 Mermaid Avenue + Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 


IMPULSE STEAM TRAP 
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Id Like 
to Know... 


You may have heard that a suit 
has been filed by the Antitrust 
Division in Washington to break 
up Standard of California as well 
as six other West Coast oil com- 
panies. Hundreds of people have 
already written us protesting this 
action and many have asked per- 
tinent questions. We believe these 
questions should be answered for 
everyone. And we take this way of 
doing so. If you have a question 
we urge you to write: 
“T’p Lixe To Know” 
225 Bush Street, San Francisco 20 





“Who wants to upset the West's oil industry now?” 


John E. Clark, insurance man from San Francisco, California, writes, ‘From all I can gather, the West's 
oil companies have contributed a lot to our area. Now there’s talk about breaking 


them up. Wht Peto now won upet he Watvolinuatynon™ [gp Os , 


Do customers? Not likely. 
Oil companies have turned 
out constantly better prod- 
ucts and services at reason- 
able prices. Except for taxes, a 
gallon of gasoline today costs 
about what it did in 1919. 


Do tax collectors? Standard 
turns in the taxes pay 
when you buy gasoline and 
oil, and we are also taxed, of 
course, as a company. Be- 
cause we are big, our taxes are 
sizeable — last year, over 
$95,000,000. 


Do em The average 
income of 28,000 Standard 
aor was $4, 447 last year. 

Standard Oilers are cov- 
ered by sickness, free insur- 
ance, retirement and other 
employee benefits. 


ships, tanks are powered with 

oil. Military men naturally 

look to = e bg companies to 

suppl needs. As in 
Wart II, Standard’s lag 

cilities are producing petro- 

leum products at speed. 


Do small business men? 


Do stockholders? Surely 


not. has never been a 


to pay a dividend. 98,600 in- 
dividuals share Standard’s 
earnings, depend on Standard 
to keep their savings secure, 


Standard of California is a big 
customer for smal] businesses 
in the West. Last year, for ex- 
ample, we spent more than 
$90,000,000 with some 10,000 
business firms. 


A certain minority in the U. S. seems to believe big 
companies should be broken up... even though big 
companies have led the way in helping provide an 
unmatched standard of living and helped keep the 
nation strong. The U. S. was very thankful for its 
big companies during the last two world wars. . . and 
is again in today’s critical times. This is a big country 
with big problems, and it needs both big and small 
companies to meet them. You can be certain we will 
do everything we can to continue doing a good, effi- 
cient, productive job for you and the nation...a 
good big job. 


STANDARD OIL COMPANY OF CALIFORNIA 
o plans ahead to serve you better 
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Tue Panoma Corporation’s new natural gasoline 
plant near Hooker, Oklahoma, is being acclaimed 
as one of the most modern plants of its type. 


All operations are fully automatic in this unique 
plant, which was engineered by Panoma’s I. Earl 
Nutter and C. D. Van Vliet, with the assistance of 
Doctors R. L. Huntington and Frank C. Fowler 
of Oklahoma University. J. F. Pritchard & Com- 
pany prepared the construction drawings and 
constructed the plant. 

Equipment in the plant was carefully selected to 
provide the optimum in efficiency. Brown instru- 
mentation, from centrally located panelboards, 
synchronizes all operations into one smoothly 
functioning system. 


When looking for recording and controlling 
instruments for your gasoline plant, or any refining 
operation—consider first: 


* The Brown know-how developed through many 
years of application experience in the industry. 

* The completeness of the Brown modern approach 
—recorders, controllers, panelboards, valves, 
and all accessories. 


Call in our local engineer for a detailed discussion 
of your process requirements . . . he is as near as your 
phone. Offices are in more than 80 principal cities of 
the United States, Canada and throughout the 
world. MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4498 Wayne Ave., Phila. 44, Pa. 


Honeywell 


BROWN mw ertrRuUMER TS 
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by using Dependable Quality 
CRANE VALVES 
..+ Lhat’s why 


More Crane Valves 
are used 
than any other make! 


4 smooth, full flow through this new pipe-line vaive 


Conduit-type, double-seating disc in 
this new Crane valve has circular open- 
ings that coincide with seat openings. 
Flow resistance is reduced to a mini- 
mum. There are no pockets to accumu- 
late dirt or contaminating fluids. Tur- 
bulence and erosion of seating surfaces 
are avoided. 

Easy operation, long life, and reduced 
maintenance are assured by provision 
for thorough lubrication of all work- 
ing parts. Body and bonnet are packed 
with grease which is retained by pat- 
ented spring-loaded plates. Stem is 
inclosed in grease filled yoke with 
lubrication fitting. 

Ask your Crane representative about 
these new valves for crude, finished 


No. 1660X Class 600 : 
product, and gas lines. 


Pipe-Line Gate Valve 


CRANE CO., General Offices: 

836 S. Michigan Ave., Chicago 5, Ill, 
Branches and Wholesalers Serving 

All Industrial Areas 


FITTINGS + PIPE + PLUMBING + HEATING 
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Wyatt Metal & Boiler Works has 
been manufacturing Bubble Trays 
for more than a third of a century. 
They eliminate field installation 


costs. Installation is made during 
tower fabrication. 














--- Use 





Investigate SULFAN 
if you use sulfonations for: 


—_———__— —-— 


| Se 
Textile Specialties Resorcinol 


ti 
2525 ’ 


Petroleum 
_ Fractions — 


lg 


Synthetic 
Detergents ~ 


gal 2? 


Dye Intermediates Other Processes 


Pharmaceuticals 


| Bd | 


Sulfonoted 
Fatty Acids 


BASIC CHEMICALS 


FOR AMERICAN INDUSTRY 


1- 
that more SU 
rs announce than 
sunpre ingest on 

resently a 
pervation a 
available m@ 


d more e 
terials. 


sfficient use of 








Because You 


STABILIZED 


SULFURIC ANHYDRIDE 


-get 99%-++- available SO; 
‘obtain better performance 
-- use sulfur more efficiently 
- - eliminate spent acid problem 


IN SULFONATIONS, General Chemical 
SULFAN furnishes more than 99% 
available SO; in easy-to-handle liq- 
uid form. Every pound of SULFAN 
that goes into the process can be util- 
ized for sulfonating! Spent acid— 
with its attendant sulfur losses and 
disposal problem—is eliminated. 
SUCH ADVANTAGES ALONE make 
SULFAN worthy of prompt investi- 


gation, but it offers a number of other 
important efficienciesand economies, 
too. So, if you sulfonate in the manu- 
facture of the products listed here, 
learn more about SULFAN without 
delay. A confidential letter outlining 
your particular requirements will 
enable us to supply information of 
immediate practical value. Write to- 
day on your business letterhead to: 


Product Development Department 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL 


& OYE 


CORPORATION 


40 Rector Street, New York 6, N. Y. 


*°SULFAN” ts General Chemical’s registered 
trade-mark for tiquid sulfur trioxide 
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PETRO-CHEM 


ISO-FLOW FURNACES 


keep pace with 
CANADA’S OIL 


GROWTH 


It is significant that as Canada’s petroleum industry expands, more 
and more Petro-Chem Iso-Flow Furnaces are called upon to meet the 
increasing requirements of oil refineries, pipe lines, gas plants and 
allied chemical industries...in Canada, as throughout the world, 
Petro-Chem Iso-Flow Furnaces are demonstrating the unique and 
superior features inherent in their design. 


There is a Petro-Chem Iso-Flow Furnace for every process require: 


ment irrespective of size, capacity or duty. More than 750 are now 
ih satisfactory operation throughout the world. 


PETR( « ) CHEM 


ISO-FLOW FURNACES 


UN I mM t ¥ ‘ ze 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 


YEW 
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SNS FOR CALLING IN MIXCO° 


to supply fluid agitation 
on your next project 


can be swre about fluid agitation? Mixco engineers 
choose correct agitation for you on the basis of 
viscosity, specific gravity, proximity, speed, 
power consumption and many other carefully con- 
sidered factors. Exclusive Mixco data on impeller 
pumping capacities, critical shaft speeds, prac- 
tical shaft lengths and other variables, saves you 
many an engineering headache, avoids costly trial- 
and-error, and gives you best possible agitation 
at minimum power cost. Results are guaranteed! 


é 1. TECHNOLOGY... Why guess, when you 





MIXCO research and development laboratory 


ih 







iz 
’ : 
meee 


same aie 


Brissssseseeeet & r 


2. EQUIPMENT ... The Lightnin Mixer 
shown here is oneof three 25-HP units that blend 
a 100,000-barrel Spheroid to uniformity in less 
than two hours, with substantial savings over 
recirculating pumps. 

Lightnin Mixers last from 10 to 20 years, 
according to their service. They are easily re- 
packed from outside the tank, without draining 
tank. Standard stuffing boxes are furnished for 
abrasive and corrosive conditions. Write today 
for assistance on any fluid agitation problem, and E 
for helpful literature on Lightnin Mixers. LIGHTNIN side entering mixer 





é 
aa 
* 
sic 


MIXING EQUIPMENT Co., Inc. ; _ é ic . 
amis’ sanny | Lightain Mixers. 


'— ee MAKERS OF 
! 
J 
! 
! 


In Canada: William & J. G. Greey, Lid., Toronte 


Please send me the literature checked: 

(L) 8-76 Side Entering Mixers [[] DH-50 Laboratory Mixers 
(] 8-78 Top Entering Mixers [] 8-52 Condensed Catalog 
(Propeller Type) showing complete line 
([) 8-89 Top Entering Mixers [] 8-75 Portable Mixers (Elec- 

(Turbine and Paddle Type) tric and Air Driven) 
————————EE = — 
Title 
Company 
Address 
os ___Zone___ State. 


Photos show the three simple stages of servic- 
ing a container The Dempster-Oumpster, 
operated from hydraulic controls by driver in 
the cab, picks up each container and havis 
it to point of disposition where if may be 
dumped or set down intact. 


handling bulk materials 


. . « Gulf Oil Corporation, well known 
for sound management, uses the 
Dempster-Dumpster System 


Gulf Oil iy nay is among the hundreds of well managed manufac- 
and 


turers, both small, who use the Dempster-Dumpster System 
of bulk materials ® handling . . . the system recognized across the nation 
for its efficiency and ability to reduce costs. 


There is never an idle moment for a truck ted Dempster-Dumpster 
around a manufacturing plant. With a variety of Dempster-Dumpster 
containers m rcv je and outside your plant, one Dempster-Dump- 
ster, with only one man, the driver, is kept busy servicing one pre-loaded 
container after another. These detachable containers, ranging in size 

to 12 cu. yds., carry pay-loads equal to conventional truck a. 
They are built in a wide variety of designs best suited to the ty 
materials handled—be they bulky, light or heavy . . . solids or ahaa 
trash or rubbish. 


In addition to amazing increases in man-power efficiency . . . greatly 
reduced investment, and maintenance costs, the Dempster-Dumpster 
System improves “housekeeping” methods . . . reduces fire hazards . 
provides an easier, quicker, safer and more efficient manner of handling 
materials. It will pay you to investigate the Dempster-Dumpster System 
now! A product of Dempster Brothers, Inc. 





ster Services All Containers. . . All Designs. . . All Sizes 





P 


DEMPSTER BROTHERS, 531 ‘iki Bidg., Knoxville 17, Tennessee 


March, 1951—A Gulf Publishing Company Publication 


43 











This door is 
ALWAYS. open 














You are always e here—in our Customer Engineering 
Service—where we problems that deal with tubing 
and its 


There’s no point in yo 
problem when 


ence of more than three decades of extensive 
ented within this department. And it’s all 
bu to draw on without cost. 


The time to think about the specifications of your 
ube requirements is before you retube— 
counter difficulties— so you can be sure 
f that your condenser will function at top efficiency. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
Monvfacturers of seamless non-ferrous tubing 


1431 CENTRAL AVENUE ¢ DETROIT 9, MICHIGAN 


PLANTS IN DETROIT AND DECATUR, ALA 


Sales Offices in Principal Cit 


Export Department, 13 E. 40th St., New York City 16, N.Y 
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Where the best in insulation is a must 


Public Service Co. of Oklahoma uses 
K&M Insulations in Weleetka Power Station 


21-STAGE EXTRACTOR PIPING (eft) and 
EVAPORATOR CONDENSER (right) insulated 
with K&M ‘‘Featherweight’’® 
85% Magnesia—effective and prac- 
tical insulation for heated surfaces 
up to 600° F. 


with K&M Hy-Temp. Hy-Temp is 
specially designed to withstand high 
surface temperatures and to provide 
efficient heat control up to 1900° F. 





These KaM insulations keep steam hotter—longer—at less cost! 


In power stations, oil refineries, chemical 
plants, factories, steamships, hospitals—in 
fact, wherever exacting steam control is a 
must—you’ll find K&M “Featherweight” 
85% Magnesia and K&M Hy-Temp Insula- 
tions. These two K&M products give you 
highly efficient, cost-cutting insulation in 
every service temperature range. And, for 
especially difficult heat control situations, 
the advantages of both are combined in 
K&M Hy-Temp Combination Insulation. 
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Your Keasbey & Mattison Distributor — 
who is an experienced applicator — will be 
glad to give you complete information on 
these or any K&M Insulations. Or, write us. 


Ee 


Nature made bisbeslos... 


Keasbey & Mattison has made 
. it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY + AMBLER + PENNSYLVANIA 








UNIFORMITY 
FILTER 


ss You Greater Fabric Uniformity 


The greater uniformity 
of Mt. Vernon Extra means 
more efficient filtering — 
greater clarification of fil- 
trates, more complete re- 
covery of solids. 

AT YOUR SERVICE 
Mt. Vernon-Woodberry’s staff of 
textile engineers is available on 
request to help you with your prob- 


lems in development or application 
of industrial fabrics. 


Woodberry 


TURNER HALSEY 


set 


Branch Offices: Chicago « Atlanta - Baltimore 
Boston + Los Angeles + Akron 
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BROWN FINTUBE 


Tome 


TANK HEATERS 








easy to install in 


new-—or existing —tankage 
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@ Brown Fintube Thermo-Flo Tank Heaters 
are vastly superior to the old method of heating 
with a coil of bare pipe installed in the bottom 
of the tank. Thermo-Flo Heaters mount verti- 
cally, practically eliminating any depositing on 
the tubes. They avoid heating through a layer of 
sediment, and set up a thermal flow or siphon 
within the tank that assures thorough, rapid 
heating, avoiding stratification. 


THE BROWN FINTUBE CO. 


OHIO 


| i a 
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Thermo-Flo Heaters are compact units. They 
pass through a standard manway with ample 
clearance. They can be installed quickly; discon- 
nected easily; and cleaned or repaired omtside 
the tank. 


The TF-20 Heaters, pictured above, have 265 
square feet of surface. They are highly endorsed 
by operating and maintenance men, built in 
large quantities and are moderately priced. Avail- 
able in mild steel, stainless steel, monel, inconel, 
aluminum, admiralty and other non-ferroas 
alloys to meet any requirement. 


Write for Bulletin No. 491. It gives full details. 





FINTUBE 
HEAT TRANSFER 
PRODUCTS 

















This series of advertisements is presented in the 
belief that there are chemical, metallurgical and 
other engineers who will find in some of the prop- 
erties of Super Refractories by CARBORUNDUM the 
key to new or more effective uses of heat—and of 
refractories. We would like to talk over specific jobs 


with anyone who sees such possibilities. 


Here’s a refractory 





as rapidly as 


Super Refractories by CARBORUNDUM 
possess a number of interesting properties 
not usually associated with refractory ma- 
terials—properties that can be used to 
obtain unusual results. 

Among these products are CARBOFRAX 
silicon carbide refractories. And one of 
their unusual characteristics is high heat 
conductivity. At elevated temperatures, 
this property closely approximates that of 
nickel-chromium alloy steels. 

This characteristic has led to interest- 
ing applications. For example, it is not 
obvious that high heat conductivity is an 
advantage in checker brick—but it is. 
CARBOFRAX brick, when used in checker 
work, absorb—and deliver—two to five 
times as much heat as fireclay brick in a 
given period of time. You can recover 
more heat with fewer brick (and therefore 


with smaller regenerators, less pressure 
loss.) Or you can get higher temperatures 
if you want them. Even one or two rows 
of CARBOFRAX brick will often make a lot 
of difference. 

Among other applications where high 
thermal conductivity is important: Tubes 
and tile in recuperators. Muffles or hearths 
in heat-treating furnaces. Water-wall 
boilers, where CARBOFRAX shapes protect 
the tubes while transmitting heat to them. 
Even arc shields on circuit breakers, where 
CARBOFRAX plates help quench the arc by 
conducting heat from it. 

In the box below you'll find other char- 
acteristics of this unusuai material. Do any 
of these suggest applications to you? If so, 
we'd like to discuss them with you, either 
in person or by letter. Won't you write or 
call us at Perth Amboy, N. J.? 


These are some of the characteristics of 
CARBOFRAX Super Refractories 


* They readily withstand temperatures up to 2800°F and under cer- 


tain conditions up to 3200°F. 


* Their resistance to abrasion is excellent. (An a 
heating furnaces, CaRBOFRAX skid rails have prov 


steel and water-cooled pipes.) 


lication: In slab- 
superior to alloy 


* They are far stronger, in all temperature ranges, than practically all 


other refractories. 


* In most cases, they'll outlast ordinary refractories many times. 

* The coefficient of expansion is very low—.000005 per degree C be- 
tween 25° and 1400°C. Spalling is rarely experienced. 

* They remain extremely hard at most furnace temperatures, and 
therefore offer no footing for clinker or slag accumulations. 








that | CONDUCTS | heat 





chrome-nickel steels 


Could you use this material to get ..- 


highly efficient vertical retorts? 


more effective muffles and hearths? 


more productive regenerative equipment? 


better heat transfer in any process involving 
either high or moderate temperatures? 


CARBOFRAX refractories are available as brick 
and as special shapes molded to very close toler- 
ances—including fitted joints, tubes, etc. They 
are not, however, a universal cure-all, and 
should be applied with caution where iron 
oxides or basic fluxes are present at high temper- 
atures. Under such conditions, other CARBORUN- 
DUM Super Refractories, particularly MULLFRAX 
electric furnace mullite or ALFRAX electrically 
fused alumina, will probably prove better fitted. 

We have a booklet which outlines all Super 


—E.) THE CARBORUNDUM COMPANY 


Perth Amboy, N. J. 


S$ ; 
2 


~“* & Refractories Division 
Op yo 


“Carborundum,” “Carbofrax,” “Mullfrax” and “Alfrax” are registered 1 
trademarks which indicate manufacture by The Carborundum Company. i 


Refractories by CARBORUNDUM. You'll find in- 
formation about refractory materials which, for 
example, are chemically inert, or highly erosion 
resistant, or light in weight, etc. 

The “custom-made” qualities of these special 
purpose refractories may go hand-in-glove with 
your uses of heat. Why not check up? The 
coupon will bring you the story—or one of our 
engineers will be happy to talk over possibilities. 
We believe it could be mutually profitable. 


Fee e2eeoeoeee 
Dept. T-31 
Perth Amboy, New Jersey 


Name 


ost 


Retractories Div., The Carborundum Co. 


_ Please send your free booklet on Super Refractories 
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GREATER POWER 


for GREATER ACCURACY 


The Diaphragm Motor of the far-advanced K & M 
Control Valve is designed for the more exacting needs 
of modern process industries. An unusually high 
power-factor is obtained by the carefully-engineered 
relationship of large effective diaphragm area and 
heavy, calibrated spring; friction is negligible, inner 
valve positioning more precise. The diaphragm is 
specially designed for constant affinity with the but- 
ton contour; this assures a uniform effective area 
throughout the complete valve stroke, thus more uni- 
formly accurate control. The unusually large area of 
the diaphragm in relation to the valve size also helps 


assure more precise control. 


K & M motors are available for direct action or 
reverse action without change in effective area or 
stroke. 
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Diaphragm contour 
molded for lorger 
effective orea and 
full contect with 
diaphrogm buwtten 
throughout complete 
stroke — keeps ef- 
fective orea wni- 
form et ol! trovels; 
full benefit of core- 
fully engineered in- 
ner volve choroc 
teristic is assured 


Heovy, calibroted, 
long-trovel springs 
combine with large 
diaphragm to give 
unusually high pow 
er - foctor friction 
mode negligible, in 
ner valve position 
ing extremely pre- 
cise 


New-type topworks with 
open yoke of cost steel, 
Combines accessibility 
with strength ond resist. 
ence to shock, 


Chort shows effective diaphragm 





a 


— oe ee I 4 ereas ond valve troevels on K & M 
‘. ' " 'h . 2h 3 Series 1200 ond 1400 Control 
VALVE SIZE Valves 





OlAPHRAGM AREA-SO INCHES 8 $ 


KIELEY & MUELLER 


Established 1879 
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4 dabble for a moment in big num- 

bers, over a billion barrels of petro- 
leum products have been finish-treated by 
the four billion pounds of adsorbents 
which Attapulgus and Porocel have 
shipped to oil refineries. Attapulgus 
Fullers Earths and Porocel Activated 
Bauxites have become recognized stand- 
ards in the removal or reduction of 
odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates, and for 
solid catalyst purposes. And in this wide 
range of services, remarkable finished 
value was gained in a long list of petro- 
leum cuts—from the lightest distillates 
to the heaviest lubes and waxes. 


This all adds up to a lot of adsorbent 
experience—experience with the many 


CLAY COMPANY 
Fullers Earth 


treatments which precede the application 
of these two basic materials to specific 
adsorbent jobs; and experience measured 
by our extensive research and product 
evaluation—from laboratory and pilot 
plant on through to commercial scale 
phases—both on our own and in co- 
operation with our customers. 


So there’s great merit to the suggestion 
that it pays to consult Attapulgus and 
Porocel. In your own plans to improve 
products or expand output, perhaps our 
one billion barrels of adsorbent experi- 
ence can be of real help to you in selecting 
the right adsorbent and the right condi- 
tions. Our laboratory and process staff 
are at your service, without obligation. 


Dept. W, 210 West Washington Square, Philadeiphia 5, Pa. 
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- POROCEL soxcotane” 


There’s no doubt about it — stress concentrations 
cease to be a factor when you put the Bethlehem 
Continuous-Thread Stud to work in high-tempera- 
ture, high-pressure bolting jobs in refineries. 

The Bethlehem Continuous-Thread Stud is free 
of stress concentrations because there is no point of 
thread runout anywhere on the surface of the stud. 
Therefore, stresses can’t possibly concentrate at any 
one point. Instead, they are effectively distributed 
over the entire length of the stud. Premature stud 
failure becomes virtually impossible, resulting in 
long service-life. 

The Bethlehem Continuous-Thread Stud is made 
* from high-quality carbon or alloy steels. It comes 
plain or heat-treated in a wide range of diameters, 
and in any length. All commonly used sizes are 
carried in stock for prompt shipment. 

Why not get acquainted with the Bethlehem Con- 
tinuous-Thread Stud? The nearest Bethlehem sales 
office will be glad to furnish full particulars. Or 
drop a line to us at Bethlehem, Pa. 


BETHLEHEM STEFL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacth« Coast 
Stee! Corperation. Export Dustributer: Bethlehem Steel Export Corporation 
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ANOTHER CYCLOVERSION 


One of the more than 30 Perco Cycloversion units 
now in full operation is the installation at the new 
30,000 barrel per day Petroleos Mexicanos refinery at 
Salamanca, 150 miles northwest of Mexico, D. F. This 
11,600 barrel per day unit went on stream in September, 
1950, desulfurizing the straight run gasoline production 
of this completely modern Mexican refinery. 


Write us for complete information on profits in 
Cycloversion for your own Company. Perco Division, 
Phillips Petroleum Company, Bartlesville, Oklahoma. 


PERCO DIVISION 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 
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PALMER 


mercury actuated Dial Thermometers 


now in three types to suit any requirements 


Rigid Stem 
Dial Thermometer 


Rigid stem tapered bulb, inter- 
changeable with standard industrial 
thermometer separable socket. 





Wall Mounted 
Dial Thermometer 


Wall mounted dial thermometer 
with flexible connecting armor. 
Case adjustable to easy 
reading position. 








Flush Mounted 
Dial Thermometer 


Flush mounted style for panel 
mounting with flexible 
connecting ormor. 


All three types have 
a full 41.” dial Face 





for accuracy: Mercury actuated . . . Fully Compensated by Invor Stem can be placed at any 
Compensation. Guaranteed Accurate | scale division. : angle and case can be rotated 
for angularity: Can be adjusted to most readable position at ' # to any readable position. 

any angle desired. 

for readability: Bold Black Numbers... 11" of scale Reading 

Dial face can always be placed in easiest readable position. 

for interchangeability: Always specify “PALMER” Separable 

sockets as they are interchangeable for Dial or Industrial type 


Thermometers. 


THERMOMETERS, INC. “~e 

Mfrs. of Industrial Laboratory, SEND FOR THIS BULLETIN 

Recording and Dial Thermometers For details on the New Palmer 

2515 NORWOOD AVE, CINCINNATI 12,0. | fr poimer Beiteie 1-129." 
4 
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THE NEW, HEAVY-DUTY SVG IS BETTER ALL AROUND 


LOWER OIL 
CONSUMPTION 


SIMPLER 
EXHAUST 
PIPING 


LESS 
FLOOR 
SMALLER SPACE 
FOUNDATION 


Two Sizes — 330 hp and 440 hp 


4 The new SVG gas-engine-driven compressor is essentially the well- 
develop ed fo vs known XVG 4-cycle V-angle compressor ... improved and modernized 
by a complete redesign from the ground up and from the inside out. 


ECONOMY For twenty years the famous XVG compressor has maintained its 
LOW-COST INSTALLATION position as a standard of comparison. Time after time new develop- 

ments were incorporated into the XVG construction, but there are limits 
FLEXIBILITY to improving an existing model. There comes a time when a departure 


MAXIMUM DEPENDABILITY from even such a successful model is necessary. 
The new SVG retains all of those features that have been so successful 
QUIET PERFORMANCE in the XVG, and takes advantage of new materials; modern rotative 
COMPACTNESS speeds, up-to-date manufacturing methods, and “know-how” based 
upon many years of experience in building both compressors and 
EASE OF OPERATION engines. The new SVG is the modern-design gas-engine-driven compres- 
EASY RELOCATION sor with an outstanding background ...a better compressor, all around. 


Ingersoll-Rand 


1t BROADWAY, NEW YORK 4, WN. Y. 





Here's the complete line of I-R Gas-Engine-Driven Compressors 
TYPE JVG —— 110, 165, 220 hp 
TYPE SVG ————_—__——- 330, 440 hp 
TYPE KVG 660, 880, 1100, 1320 hp 





Also companion Gas Engines 
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ME: gle SULFUR 
f RECOVERY 


from waste gas¢ 


ANOTHER FOSTER WHEELER 5 LLATION— 
THE LARGEST IN THE worto—-¥F tos 


SOUR fi yma new source 


plant proves that the recovery 

geses and spent gases in refin- 

business. Over 300 tons of high 

recovered by the Texas Gulf Sulphur 

Worland, Wyoming, which was placed 
April, 1950. 


oday, the plants installed by Foster Wheeler have a total 
capacity of 600 or more tons per day, a substantial contri- 
bution to the development of the country’s resources of 
sulfur —an essential element for the chemical, petroleum, 


been identified with this development since the first com- 
mercial installation in the United States in 1942. 


For further particulars, write: 
FOSTER WHEELER CORPORATION © 165 BROADWAY, NEW YORK 6, WN. Y. 


FOSTER G WHEELER 


Petroleum Kefiner—V ol. 30, No. 3 











> = : 
wo 


Duragauge spe 


if 





The Ashcroft Duragauge 
with Nylon Movement 


NYLON BEARINGS 


NYLON BEARINGS NYLON PINION GEAR 


*Pat. Applied for 


MANNING 


MANNING, MAXWELL & MOORE, 


THE STANDARD OF THE INDUSTRY 
is the Ashcroft DURAGAUGE 


WITH NYLON MOVEMENT* 


Why? You need look no further than the 
unmatched record of Duragauge perform- 
ance under the most “killing” service 
conditions to be found . . . facts that have 
brought about the unqualified specifica- 
tion of Duragauges for the most demand- 
ing new installations in both the petro- 
leum and chemical fields. 

It is, as engineers will verify wherever 
Duragauges are installed, the product of 
the most realistic approach to modern 
gauge design ever made for the accurate 
indication of pressure. 

Tue Nyton Movement .. . bearings 
and pinion gear shown in the illustration, 
is exclusive with the Duragauge and pro- 
vides unprecedented impact absorption, 
retention of form and shape under high 
temperatures, low friction and corrosion 
resistance. 

Tue Extra Wiorn Bourpon Tuses, 
perfected by Ashcroft engineering in a 
complete range of materials to meet any 
service conditions, give greater sensitivity 


to slight pressure change. (All Bourdon 


cA Product of 


Tube assemblies are whip-tested before 
shipping at pulsating pressures 50% higher 
than the tube rating!) 

Unvusva.ty Lone Tip Travet provides 
greater accuracy of indication. 

Mountino Desicn or Rorary Move- 
MENT enables recalibration of gauges in 
the field with maximum accuracy in mini- 
mum time. 

Srurpy, Fuity-Prorective, Lirerime 
Cases in a choice of materials and avail- 
able for stem mounting, wall mounting, 
or flush mounting. 

Inherent with these and many other 
features of Duragauge design is the high 
“quality throughout” standard that has 
identified all products of Ashcroft pioneer- 
ing development and manufacture for 
more than 100 years. 

Your distributor is prepared to give 
you every assistance in the proper appli- 
cation of the Ashcroft Duragauge with 
nylon movement for new and rehabilitated 
installations. He invites your inquiries, 


ASHCROFT Gauges 


INC, 





STRATFORD, CONNECTICUT 
Makers of ‘Ashcroft’ Gauges, ‘Hancock’ Valves, ‘Consolidated’ Sofety and Relief Valves, ‘American’ industrial and 
‘Microsen’ Electrical instruments. Builders of ‘Shaw-Box' Cranes, ‘Budget’ and ‘Load Lifter’ Hoists and other lifting specialties. 
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NATURAL @ Oil Refinery Equipment 


@ Structural Steel 


GASOLINE @ Steel Plate Fabrication 
PLANTS e@ Chemical Processing 


Equipment 


*h 




































































PLATE FABRICATING 
REINFORCING FABRICATING.__o..WAREHOUSE PRODUCTS 
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ARE YOU WORKING ON ANY PROBLEMS 
INVOLVING THE INSULATION OF PIPES? 
LET THIS HELPFUL FACT FINDER GIVE YOU... 


... Btu Loss 
...- Surface Temperature 
..- Efficiency of 


UNIBESTOS 


PAN 
et 
Die cial 


Bd. el 


tt 
psy 


FIND THE FACTS ABOUT 


y GREAT 
PIPE INSULATIONS 


UNIBESTOS No. 750 

—for temperatures up to 750° F. 
UNIBESTOS No. 1200 

—for temperatures up to 1200° F. 


CS ee ee Bee Pig ey Tek 


WRITE today, on your company letterhead, giving your title or function. 
A “Fact Finder” will be sent to you together with complete information on 
Te UNIBESTOS Pipe Insulations No. 750 and No. 1200. 


UNION ASBESTOS & RUBBER COMPANY 


DEPT. 1823 ¢ 332SOUTH MICHIGAN AVENUE «+ CHICAGO 4, ILLINOIS 
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THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


CHICAGO + HOUSTON * LONDON © CARACAS * PARIS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
a 7 
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LIST 960 
eans Lower 


Chapman engineers designed 
this valve with your maintenance problem in 
mind. They've made it tough, so it will stand up 
under severest service — but easy to maintain. 

That's why you can repack this List 960 under 
full pressure. Seat rings replaced quickly, easily 
— when necessary. 

The reason, too, why seat rings are hardened 
stainless steel and wedge faces are hardened to 
800 Brinell by the exclusive Malcomizing 
process. 

And why the stem and wedge gate connection 
has been made 50% stronger than ever before. 

Try it! Make your own maintenance checks. 
You'll find the Chapman List 960 means lower 
maintenance Costs. 

Available in sizes from \" to 2”. 
Either metal to metal or gasketed joint, 
as required. Rising stem with yoke (as 
illustrated) or rising stem inside screw 
type. For pressure range 2000 Ibs. at 100 
deg. F., 380 Ibs. at 1000 deg. F. Specify 
List 990 for higher pressures. 


The Chapman Valve 
Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 











New power play for 


FOULED TUBES 


TWIST GRip 
FEATHER VALVE CONTROL 


After long research and field tests, Wilson now brings 
you the fastest, most economical straight tube cleaner on 
the market for refinery and process heat exchangers. The 
improved Model TP-301 is the only tube cleaner which 
can immediately remove deposits from completely 
plugged heat exchanger tubes. No matter how badly 
tubes are fouled, the Model TP-301 puts equipment back 
“on stream” with a minimum of manpower and a few 
hours work. 


See the important advantages of this improved Model 
TP-301 Tube Cleaner in the diagram above and the panel 
at right. Send today for details, giving your specific 
requirements. 


THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, N. Y. 
IRONSIDES 6-3360 CABLE “TUBECLEAN ” NEW YORK 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


WILSON 


MODEL TP-301 


even cleans plugged tubes 
...does regular jobs faster 


AT LESS COST 


GREATER AIR OR WATER 
SCAVENGER CAPACITY 


WILSON TUBE CLEANERS - WILSON-DUDGEON TUBE-EXPANDERS 
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: Make H,SO, from HLS 


WITH A CHEMICO PLANT 


H»S DERIVED FROM H»S DERIVED FROM H.S DERIVED FROM 
COKE OVEN GAS NATURAL GAS REFINERY GAS 








Now that raw sulfur is in short supply, it 
has become necessary to manufacture sul- 
furic acid from other raw materials such as 
hydrogen sulfide. If you have hydrogen 
sulfide available, it will pay you to investi- 
gate Chemico’s practical and proven process Bau penne) 
for making H,SO, from H,S. Chemico’s , a simi ee de 
new type sulfuric acid plant is especially nny Det ee eri 
well suited for this purpose. Or existing 

sulfuric acid plants can be converted. 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


EUROPEAN TECHNICAL REPRESENTATIVE: CYANAMID PRODUCTS, LTD., LONDON W. C. 2, ENGLAND 
ccais CABLES: CHEMICONST, NEW YORK 








Chemico plants are 
profitable investments 
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Asg the production curve ascends, Marley DOUBLE-FLOW 


owners increasingly will know the double satisfaction of a good 





investment and a problem solved. 


Marley patented DOUBLE-FLOW design 
long has been accepted as the standard for functional efficiency. 
Vow the exclusive DOUBLE-FLOW features that make for 


every-minute operation are of utmost importance. 


Alse Producers of 
AQUATOWERS 
DRICOOLERS 
VAIRFLO TOWERS Only DOUBLE-FLOW OPEN DISTRIBUTION permits 
NATURAL DRAFT TOWERS cleaning in minutes instead of hours and without complete shutdown. 

Only DOUBLE-FLOW design reveals tower operating 
condition at a glance. And Marley MECHANICAL EQUIPMENT. 
engineered for cooling tower service exclusively, is a 


final assurance of uninterrupted service. 


re ce er 


DOUBLE-FLOW has a definite place in your production 
picture . . . let your nearest Marley Application Engineer explain it 


without obligation or write for Bulletin DF-50. 


The Marley Company, Inc. 


KANSAS CITY 15, KANSAS 
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Long, trouble-free piping service results 
from extra safeguards in the manufacture 
of Ladish fittings. Rigid laboratory controls 
over chemical composition and physical 
properties of steel provide an assurance of 
maximum strength and resistance to ero- 
sion or corrosion. These are some of the 
extra safeguards for dependable operation 
which you always get in greatest measure 
in Ladish Controlled Quality Fittings. 


IT ALWAYS PAYS TO SPECIFY 


PIPE FITTINGS 


TO MARK PROGRESS 


syou know they 
are in to stay 





THE COMPLETE Contd Yualély FITTINGS LINE 


PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


| Fy DESY s Ge On OF 


CUDAHY, WISCONSIN 
Oistrict Offices Mew York © Buffalo © Pittsburgh ¢ Philedeiphic © Clevelond © Chicago © S. Poul 
St Lows © Atfente © Houston © Tuo © Los Angeles © Havene © Toronto © Mexico City 








Instrument air controlling a city gas plant 


—_ 
— 





Compressed air in this system controls and records 
the flow of butane to preheaters, where it vaporizes. 
The Lectrodryer keeps that air DRY; no freeze-ups 
of lines or clogging of delicate instrument ports. 








Butane standby for a metropolitan gas system 








_ 
— 








Manufactured gas used for forcing butane out of 
the barge tanks in which it arrives at the plant, 
and again for forcing it into the vaporizing equip- 
ment, is dried by this Lectrodryer. Thus, there’s 
no chance of moisture getting into the tanks. 


Gases at 5,000 psi. in research work 





\ package unit, ready to run, but so big it had to 
be shipped on a depressed-bottom car. Yet this 
Lectrodryer only needed to be connected to feed 
lines and it was ready for action. Fully automatic, 
it reverses the DRYing-regenerating cycle at 
predetermined intervals. 

Whatever your DRYing need—atmospheric or 
high pressure, small or large volume, manual or 
automatic control—Lectrodryer can handle the job. 
For DRYing help, write Pittsburgh Lectrodryer 
Corporation, 307 32nd Street, Pittsburgh 30, Pa. 








In Engtand: Birlec, Limited, Tybure Read, Erdington, Birmingham. 
\n Australia: Birlec, Limited, 51 Parramatta Read, Glebe, Sydney. 


rs DRY 


LECTRODRYE 


s 
wm sen — LECTRODRYER 


REGISTERED TRADEMARK U.S. PAT. OFF. 


ss Sa a 





























AVOID These Danger Signs 
with BIRD-ARCHER Amine Treatment 


CORRODED condensate return lines 
lead to expensive pipe replacement and 
maintenance. As an added annoyance, 
the solid products of corrosion often 
plug return lines and fill traps. You 
can steer clear of these troubles by us- 
ing the effective, economical Bird- 
Archer Amine Treatment. 


HERE'S THE WAY THIS 

B-A TREATMENT WORKS 

Amines are fed into the boiler or into 
the steam and condensate systems. The 
amines raise the pH value of the con- 
densate and also tend to inhibit equip- 
ment-destroying corrosion through sur- 


face protection of the metal itself. 


HERE’S HOW THIS 
B-A TREATMENT SAVES MONEY 


Raising the pH value of the condensate 
severely decreases maintenance costs by 
eliminating corrosion. These savings 
may more than offset the amount of 
treatment required to provide protec- 
tion for your equipment. 


NEW BULLETIN gives full details on 
the Bird-Archer Amine Treatment. . . . 
contains case histories that prove its 
successful application in many plants. 
Write for your copy today. 


BA-154 


BIRD -ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 
Philadelphia, Pennsylvania « Chicago, Illinois « Montreal, Canada 


CALDERAS Y ACCESORIOS, $. A. AMSTERDAM 291, MEXICO, D. F. 
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a class of chemical com- 
pounds in which one or 
more hydrogen atoms of 
the sdaund te tes Oe are 
substitu an organic 
group. Some of the sim- 


ler are soluble 
er voleilize from boiler 
waters. The alkalinity of 
not 

eS tons decomposi- 
tion. No free ammonia 
is released, In the con- 


protection of condensate 
systems, amines are harm- 
less to non-ferrous metals, 
non-toxic and are com- 
pletely stable at tem 

tures approximating 675F. 





@ If your problem is the poor performance 


or high maintenance cost of your heat transfer 


units, consult an EFCO engineer. He will help you decide 


the changes or modifications necessary 

to get the desired performance from your 

heat transfer equipment. 

Backed by knowledge and experience, 

EFCO engineers are constantly working to produce 
heat transfer units that will give efficient 


performance and long, trouble-free operation. 


ENGINEERS & Fasricators, INc. 
P. O. Box 7395 Houston 8, Texas 
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LOT of people we've run into during the 
past four or five years seem aroused 
enough about the dangers of certain isms 
but, like some of us, are rather inarticulate in the 
matter of explaining its real 
meaning to those less informed. 
For the benefit of all such, we 
are reproducing here “A Lesson 
in Socialism,” sent out by The 
Foundation for Economic Education which puts 
the facts down actually on a third or fourth grade 


4 


A Lesson 
In Socialism 


level. The excerpt which comprises the release 
and the lesson is from a letter written by a 
Yonkers, N. Y., high school teacher of economics 
and history and is as follows: 

As a teacher in the public find that 
socialist-communist idea of taking “from each according 
to his ability,” giving “to 
need” is now generally accepted without question by most 
In an effort to explain the fallacy in this 
pupils: 


schools, I the 


and each according to his 
of our pupils 
sometimes try this approach with my 
the brighter or harder-working 
95 test, I suggest that I 


them to a student 


theory, I 

When 
makes a grade of 
20 and give 
made only 55 points on his test 


pupils 
take 

has 
con- 


one of 
on a 
away points who 
would 
both 


according to 


Thus each 


tribute according to his ability and—since would 
passing mark—each would 
After I have juggled the grades of all the other 


“common 


have a receive 
his need 
pupils in this fashion, the result is usually a 
and 80—the 
needed for Then I 
with the pupils as to the probable results if I 
for grading 


ownership” grade of between 75 minimum 


passing, or for survival. speculate 
actually 
used the socialistic theory papers 
First, the highly productive pupils—and they 
in school as well as in life—would soon 
Why strive to make a 


“authority 


are al- 


ways a minority 
lose all incentive for producing 
high grade if part of it is taken from you by 
someone else? 

less productive pupils—a majority in school 


given to 
the 


and 
Second, 


as elsewhere—would, for a time, be relieved of the neces- 


{-Page-Photo~This “Service” photo shows 


Sph 


heres in 
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in the bac kgr und part of the brightly lighted process 


foreground are used for pressure storage of elements released from 


sity to study or to produce. This socialist-communist 
system would continue until the high producers had sunk 
—or had been driven down—to the level of the low pro- 
ducers. At that point, in order for anyone to survive, the 
“authority” would have no alternative but to begin a sys- 
tem of compulsory labor and punishments against even 
the low producers. They, of course, would then com- 
plain bitterly, but without understanding. 

Finally I return the discussion to the ideas of freedom 
and enterprise—the market economy—where each per- 
son has freedom of choice, and is responsible for his 
own decisions and welfare : 

Gratifyingly enough, most of 
stand what I mean when I explain that socialism—even 
in a democracy—will eventually result in a living-death 


for all except the “authorities” and a few of their favorite 


my pupils then under- 


lackeys 


OB OWEN, labor foreman in Continental 

| Oil Company’s refinery at Wichita Falls, 

Texas, has lived a great safety lesson. Bob, 

as a company news release recently put it, “is a 
walking safety institution.” 

Not only has he steered clear 
of accidents involving himself 
for an even quarter of a cen- 
tury, but he has kept the men 
working in his group on a safe status. 

When recently awarded a 25-year pin for work- 
ing as many years without a lost-time accident, 
it was disclosed that he has been in direct charge 
of a group of men for more than 18 years and none 
of these men under his supervision has ever suf- 
fered a lost-time injury. 

“That is a record of which you can be proud, 
and I extend my congratulations to you,” wrote 
J. S. Boylan, director of safety, in a letter of com- 


Living A 
Safety Lesson 


mendation. 
Owen, who was born in Audubon, Ia., joined 
ing area at the Cities Service 


crude oil during processing 


Re finery at Lake 
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How you can gain greater storage stability 





by using DU PONT GASOLINE ANTIOXIDANTS 


Since gasolines vary in their responses to No. 22 generally gives the best results. 
available antioxidants, it will pay you to Antioxidant No. 6 usually provides the 
evaluate accurately the relative effective- most effective control of copper dish gum 
ness of all three DuPont Antioxidants— — where this is an important factor. 


Nos. 5, 6 and 22. 





flan 140 - Geld aadseiias ate of these 
DU PONT GASOLINE ANTIOXIDANT NO. 5, three Du Pont Antioxidants in your 


for example, has been found to give ex- gasoline can be determined by tests in 
cellent results in keeping most stored your own laboratory, or we will be glad 
gasoline stocks stable for long periods of to do it for you 

time. Where extraction by water in tank in the nearest 

bottoms or in pipe lines, or extraction by Du Pont District Gt) POND 
caustic washing is a problem, Antioxidant Laboratory. el 


Better Things for Better Living 


Petroleum Chemicals 


( New York, N. ¥ Wilmington, Del. 

E. |. DUPONT DE NEMOURS & COMPANY (INC.) District } Cricove, It District arrays 

Petroleum Chemicals Division © Wilmington 98, Deloware Offices | Housto Laboratories Heveien Tones 
les Angeles, Calif El Monte, Collif. 


IN CANADA: Conedion industries Limited —Toronto, Ont Montreal, Que. 
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Continental in 1925 at the company’s Ponca City, 
Okla., refinery. Working up to maintenance fore- 
man there, he was transferred to the Continental 
natural gasoline plant at Rincon, Texas, in 1945 
and to the Wichita Falls refinery in 1946. 

Many, of course, will say that Bob has been 
lucky. And doubtless he would be the first to ad- 
mit that. But you can’t hang up a no-accident 
record like that accidentally. Unquestionably he 
has pursued the matter of safety with true dili- 
gence and, we might add, a high degree of intelli- 
gence. 

The Refinery would like to add its word of 
commendation—truly, a deserved one. 


Meee HE situation as regards rubber for national 
| defense “is needlessly costing the American 
people tens of millions of dollars a year.” 
This is the statement of John L. Collyer, presi- 
dent of the B. F. Good- 
rich Company and former 
special director of rubber 
programs for the govern- 
ment, who last month 
urged that the government authorize immediately 
the building of plants to add 200,000 tons per 
year to the supply of general purpose American 
rubber. 

Mr. Collyer cites these points: 

1) By vote of Congress, the government has retained 
a monopoly in the production of American rubber. 

2) As a part of the mobilization program, government 
is engaged in accumulating crude rubber for stockpiling 
purposes. 

3) Unusual purchases of natural rubber are being made 
by other nations, including Russia and Communist China 

4) Our military plans are presumed to be based on 
the premise that in the event of war with Russia little or 
no crude rubber would reach our shores. 


Rubber Costs 
That Are Needless 


5) The government stockpile already is adequate to 
supply the military and’ essential civilian needs of tne 
United States alone for a five-year war. 

6) Current demand for crude rubber exceeds the avail- 
able supply. This is proven by the fact that crude rubber 
is selling at 70 cents a pound compared to 20 cents at 
the beginning of 1950. 

7) This increase of 350 percent in price means that the 
American people are paying tens of millions of dollars 
more a year for rubber products than is justified. 

8) Increase of 200,000 tons capacity for the produc- 
tion of American rubber, authorized immediately by the 
government, would relax the necessity for large-scale pur- 
chases of additional crude rubber for stockpiling, at in 
flated prices. 

Collyer pointed out that the world supply 
of crude rubber and American rubber in 
1951 may reach 2.5 million tons unless there 
is interference with the productions and 
shipment of crude rubber from the Far East. 
Normally this should be adequate to meet 
world consumption needs, he said. 

Our plants for the production of tires and 
other rubber products are now operating at 


only about 75 percent of capacity because of 
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our government's order restricting consumption 
to make rubber available for the government 
stockpile. 

Collyer stressed that the United States con- 
tinues to receive less than its traditional percent- 
age of the world’s available crude rubber. 

“The immediate construction of additional 
plants and provision of raw materials for the pro- 
duction of American rubber will make more cer- 
tain the rubber supply necessary for defense. and 
civilian needs,” he said. “By increasing the world 
supply of rubber it will influence substantially the 
price of crude rubber and thereby remove from 
the already hard-hit American consumer the extra 
weight of paying unwarranted high prices for 
tires and other rubber products.” 

Present capacity for the production of American 
rubber is 925,000 tons, and Collyer said that output 
is now at the rate of 700,000 tons, with capacity 
operation expected to be achieved by April. 


The steady lowering of the standard of living b 
this compromised collectwist system under the title 
“austerity” in England should be a sufficient spectacle 
for the American people. It aims at an abundant life 
but it ends in a ration . . . Thinking and debate on 
these questions must not be limited to legislative halls. 
We should debate them in every school. We should 
resort to the old cracker-barrel debate in every corner 
grocery.—Excerpts from address by former President 
Herbert Hoover. 


IL refinery gremlins put in a few effective 
6) licks as the February and January issues 
of PerroLeuM REFINER were being com- 
piled. The pestiferous critters are ever present, as 
any editorial man knows, but 
most of the time they are 
kept subdued and their lousy 
handiwork is intercepted and 
ditched before it gets in the 
columns of the printed magazine. However, we 
must acknowledge and apologize for a pair of 
their recent quick thrusts. 

1) In the L. W. Williams’ article “New Flash 
Tower Resists High Sulfur Corrosion,” page 144, 
January issue, the cutlines were switched on two 
bottom-of-page cuts. The world’s largest one-piece 
spun head was shown at the right instead of the 
left where as the left picture actually showed an 

ellipsoidal head weighing 24,700 pounds. 

2) In the Riesenfeld and Blohm report on 
“Corrosion in Amine Gas Treating Plants,” 
page 97, of the January issue, Mr. Blohm’s 
name inadvertently appeared as “Hughes” 
although throughout the book other refer- 
ences to the authors had his name listed 
correctly as C. L. Blohm. 

Both errors are regretted. We'll try to 
strengthen our guard. 


It’s “Blohm,” 
Not ‘‘Hughes’’ 








eeefthe benefits of standardization 
plus those of specialized design! 


HOW? Because of a number of permissible modifications that enable 
the standard YR unit to meet practically any specialized application. Here 
are some of the adaptations: 

Many elective governors, supplemented by the independent overspeed 
governor ...A variety of speed changers. ..Gland sealing for operation with 
gas...Gland seal piping for condensing operation ... Elective location of 
exhaust .. . Five frame sizes, eight turbine types . . . Capacities from 1 to 2000 
hp, speeds from 800 to 6000 rpm . . . Back pressures to 250 psig . . . Supplied 
with built-in gear unit if desired. All this in totally ge, 


enclosed, spark-proof construction. For full details (uk 
write for Bulletin H-16. a8 Bek 


4-733 
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Rerinery OPERATIONS 


To Continue at Record Levels 





y Prod eof Major Products and Percent Yield from Crude Run 
at U. $. Refineries 

Results December and Y Bing Wy egy LR AF Ad 

ore from Bureau of Mines except that and 1950, ore estimated with 

aid of AP! weekly bulletins. 


(THOUSANDS OF BARRELS) 
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U. $. Daily Average Crude Runs 
to Stills by Months vane aS 
(Barrels per Day) *Gasoline: 
ee Production, December... . 
(Daily Average). . 
Percent Yield from Crude.. 
Production, Whole Year. . . 
(Daily Average) 
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Kerosine: 
Production, December 
(Daily Average) ‘ 
Percent Yield from Crude 
Production, Whole Year. . 
(Waily 4 Average) 


Distillate Fuel Ol: 

Production, December 
(Daily Average) . 

Percent Yield from Crude.. 
Production, Whole Year. . . 

Source: U.S. Bureau of Mines except last (Daily Average) . . . 

two months of 1950 from API. aD sete 8 sre 

Residual Fuel Oil: 
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Percent Yield from Crude. 
; Production, Whole Yea: 
EW highs were established by (Daily Average). . . 
U. S. refining operations dur- tata. 

» 1950. Daily average Production, December. . 
ing . Daily average crude (Dally av ; 
runs to stills reached an all-time peak of Percent Yield from Crude 
6 735 2 : _: Production, Whole Y 
5,735,000 barrels, a figure made possible (Daily Average) . 


in part by the highest refining capacity — 
in the history of the nation—6,724,000 * Production jpaiotes straight run, cracked, and natural blended at } eefinestes. Vield 
~ indicates percent of crude runs made into straight run and cracked gasoline 
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barrels per day by the end of the year. 





New records also were established for 








Crude Runs to Stills at U. $. Refineries and Percent Refinery Capacity Used, by Districts, December and 
Years, 1941, 1949 and 1950. 


Runs from Bureau of Mines, except November and December, 1950, from American Petroleum Institute: Capacities from American Petroleum Institute. 
(THOUSANDS OF BARRELS) 








“Total Amount Run os Total Amount Ri Average R 
‘During M cath | - i Dering Teor vag Age 
- Daily Capacity ey —————|— 


CRUDS RUN IN DECEMBER REFINING CAPACITY AND USE CRUDE RUN DURING YEAR 
IN DECEMBER 








—| —— 
Dec., | Dec. | Dec. ] Diff. | Dee.. fin Dec., | Dec. | Dec.. | Dee. | Dec., | Dee. | Dec., | Dec 
Refining District 1949 | 1950 |"49.'S0) 194i | 1949 | 1956 | 194i | 1949 | 1950 | 194i "49-50 
East Coast 750) 26,478) | 20,288) + 10.6 854] 945) 704) 995) 6,013) 90.5 93.3) 230,357; 33 595| + 18.2 
Appalachian 575) 4,905) 4,721|\— 3.8 174, 193} 191) 85.1 53,490 155 
= - —— ———_| ——_ ———EEE - ——| — 
District No 1 2,942) 2,714\— 7.7]... | aas} an7}.. 
Distriet No. 2 1963) 2oor|+ 22 | 75| 744 
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Ii, Ind., Ky. : 20,982) 33,610/+ 12.1 776) 1,134) 1,178) 
Okla, Kans, Mo : 13,557|  16,013|+ 18.1) 346) 437 418} 536) 557 
Texas Inland 5, 6,131] 6,514 . i 3 10) 265 
Texas Gulf Cosst t 41,058) 46,017|+ 12. 1,117 
. 14,107| 15,442 150} 455) 498) = 172) 
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Institute weekly reports for last 








output of gasoline, distillate fuel oil, 
kerosine and lubricants 

Further peaks are indicated for 1951, 
with greater demand to require addi- 
tional runs to manufacture enough prod- 
ucts to satisfy requirements. Present 
that crude runs to stills 
will advance sharply to an average of 
6,148,000 barrels daily, a gain of 413,000 


This, however, would 


estimates are 


barrels over 1950 
be only slightly larger than the runs to 
stills months of 
1950, steadily to 
new peaks slightly in excess of 6 mil- 


during the last five 


when runs climbed 
lion daily 

The 1951 demand figures are based on 
need for 


an unprecedented petroleum 


products as well as, to a limited ex- 
tent, some buildup in stocks of refined 
products. Nineteen fifty saw a reduction 
in stocks of both products and crude. 
The U.S 
forecast 

U.S 
millions barrels daily in 1951 or 6 per- 
cent 1950 figure. This esti- 
mate assumes no change in 1951 crude 


Bureau of Mines’ conservate 


indicate the requirement for 


crude production averagng 5,732 
over the 
stocks but a net increase of 16 million 
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barrels (44,000 daily) in stocks of re- 
fined products. 

Crude runs to stills at U. S. refineries 
must average 6,148,000 barrels daily in 
1951 to meet the demand for petro- 
leum products as forecast. This would 
be an increase of 413,000 barrels daily 
or 7.2 percent over the runs of 5,- 
735,000 barrels per day in 1950. Total 
demand for all oils will average 7,162,- 
000 barrels per day in 1951, an all-time 
high or 5.3 percent gain 1950's 
6,791,000 barrels. 
total 


over 


Greater demand for all oils 

NEW RECORDS were set 
during 1950 in U.S. crude runs 
to stills, and the production 
of gasoline, distillate fuel oil, 
kerosine and lubricants. With 
the nation’s refining capacity 
at the highest point in history 
and with demand continuing 
strong (record-breaking de- 
mand for petroleum products 
i for 1951) it is quite 
probable that further peaks 
will be attained in production 
during 1951. 
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in 1951 will be due to higher domestic 
use, as exports are expenced to con- 
tinue decreasing. Domestic demand for 
all oils will average 6,923,000 barrels 
daily in 1951, it is anticipated. This 
would be an increase of 420,000 barrels 
daily or 5.5 percent over 1950. 

Refinery gasoline output (straight run, 
cracked and natural blended at refin- 
eries) totaled 902,569,000 barrels during 
1950, or 2,473,000 barrels per day. This 
was a gain of 6.0 percent over 1949 and 
34.5 percent greater than in 1941, New 
highs in motor vehicle registrations were 
an important factor in creating the need 
for larger quantities of gasoline. 

An unusually sharp gain in consump- 
tion of distillate fuel oils aided in boost- 
ing crude runs. Production of distillate 
fuel oils not only reached the high of 
397,706,000 barrels during the year, but 
also took 21,3 percent of the crude run to 
stills as against 18.6 percent in the pre- 
ceding year. The daily average output 
of 1,090,000 barrels of distillate fuel oil 
was up 17.1 percent from 1949. 

Lubricant production also set a new 
high, with a daily average of 141,000 bar- 


See OUTPUT, Page 75 
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Shown here are a few construction 
shots taken from our “progress 


files.” 


We offer a complete, integrated, 


organization that can design and 


construct any type of refinery, gaso- 
line plant or chemical unit .. . 


immediately and speedily. 
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INDUSTRY : 
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Further Views Offered on Fast 
Write-Off for Defense Plants 


N THE February issue of Perro- 
LeUM ReriNner views of a dozen or 
more oil company executives were 
given on the matter of the need for a 
write-off for tax purposes 
on defense refining These were 
presented in connection with an article 
by William O. Taylor, Houston attor- 
ney, setting forth in detail the provisions 
relating to this problem and contained 
in the Revenue Act of 1950 
Other refining company executives’ re- 
plies, received too late for inclusion in 
the February article (PR page 58), are 


shown below 


more rapid 


units. 


Hines H. Baker, President 
Humble Oil & Refining Company, 
Houston 
In our opinion, if refining facilities 
are installed for the primary purpose of 
producing critical products at the re- 
the approval of the 


Defense, 


with 
Administration for 


quest of or 
Petroleum 
the refiner should have the option of 
applying the so-called accelerated depre- 
ciation at the rate of 20 percent annu- 
ally for such equipment 

On the other hand, if the equipment 
is not specifically related to the produc- 
tion of critical products, we do not see 
how the refining industry could prop- 
erly claim accelerated depreciation rates 


Output 
Continued from Page 73 

rels being produced to give a total of 
51,431,000 barrels for the year as against 
45,389,000 barrels in 1949, or a gain of 
13.3 percent. 

\ survey of refinery production over 
a ten-year period shows surprising gains 
made throughout the industry. Gasoline 
production is up 34.5 percent, although 
the percent yield from crude has dropped 
from 45.7 to 42.3; kerosine shows a 62.8 
percent increase for the decade, with 
the percent from crude being 
stepped up from 5.3 to 5.7 percent; dis- 
tillate fuel oil is up 110.2 percent, with 
the percent yield from crude being upped 
from 13.7 to 21.3; residual fuel oils are 
up 13.8 percent, although the yield from 
crude has dropped from 24.9 to 20.9 per- 
cent over the ten-year span; and lubri- 
cants are up 30.1 percent, although re- 
quiring only 2.6 percent of the crude in 
1950 as against 2.8 percent in 1941 


yield 
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since the units are being erected for nor- 
mal business purposes. If the govern- 
ment were to take the attitude that any 
facilities built by a refiner at this time 
were entitled to accelerated depreciation, 
then a great many other industries (e.g., 
chemicals, steel, and other metals) would 
be in exactly the same position of claim- 
ing that all facilities they build should 
be granted the same consideration. 

It is our understanding that the pro- 
vision permitting accelerated deprecia- 
tion was intended by Congress to apply 
only to facilities which are definitely 
considered essential to the production of 
critical products. We believe that such 
interpretation should prevail for all in- 
dustries 


Reese H. Taylor, President, 
Union Oil Company of California, 
Los Angeles 
I am entirely in agreement with the 
idea that refiners be permitted to charge 
off defense plant investment in a five- 
year period. This acceleration of depre- 
ciation is provided for under the Reve- 
nue Act of 1950, which contains substan- 
tially the same provisions for accelerated 
amortization as were in effect during 
World War II. 

Under existing and regula- 
tions, certificates of necessity are being 
granted to cover only a percentage of the 
actual cost, on a premise that the por- 


Statutes 


tion not covered is representative of the 
value attached to the business’ normal or 
post-emergency While this 
may be required by the regulations, any 


utilization. 


such determination necessarily must be 
arbitrary and in any event is not signifi- 
cant in relation to the immediate prob- 
lem. To encourage construction 
undertaken primarily to augment the 
production of materials vital to the de- 
fense effort, industry must be permitted, 
particularly in light of existing and pro- 
posed tax rates, the opportunity to re- 
enormous capital 


new 


cover the costs in- 
volved as rapidly as possible. The whole 
project must be financed and constructed 
to do the urgent job, even though possi- 
bly at some future date—or even cur- 
rently—some part be indirectly 
utilized for other purposes. 


may 


There is another point that deserves 
consideration. We are again faced with 
the probability of a serious inflationary 
period, and it is my opinion that ways 
and means should be devised to permit 
calculation, for accounting and income 
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tax purposes, of depreciation based upon 
replacement costs. This should be ap- 
plicable not only to refineries, but all 
plants and equipment. We should make 
every effort to cure the situation which 
prevailed immediately after World War 
II, and which still exists, whereby a 
significant portion of all industry's earn- 
ings had to be used to make up the 
deficit, in relation to replacement costs, 
of depreciation allowances. Reported 
earnings have included a factor repre- 
senting in actuality recovery of the pur- 
chasing power of capital invested, yet it 
has been taxed as normal income 


R. J. Lindquist, 

Financial Vice President, 
Standard Oil Company (Indiana) 
Chicago 
This policy (present Treasury Depart- 
ment regulations providing for the amor- 
tization of defense plants over a 60- 
month period upon receipt of certificates 
of necessity covering such plants) by 
the government is desirable because fa- 
cilities constructed to meet defense needs 
generally either cannot be used in nor- 
mal operations or be adapted without 
costly reconversion. The policy provides 
an incentive to build to meet defense 
needs since the cost of such construction 
can be recovered over a relatively short 

period of operations, 


L. F. McCollum, President 
Continental Oil Company 
Houston 

The National Security "Resources 
Board has prescribed and issued an ap- 
proved regulation for the issuance of 
necessity certificates under Section 124-A 
of the Internal Revenue Code which 
allows accelerated amortization of emer- 
gency facilities. 

We feel that this is a constructive 
move. It will provide a non-inflationary 
financial incentive for the construction 
of facilities vitally needed for the pre- 
paredness program. Such an incentive is 
absolutely necessary because of the high 
costs of many of these needed facilities 
and the unusual business risks involved 
in such an expansion of our productive 
capacity in these troubled times 

As well as this system providing such 
incentives, it does so in a manner which 
leaves maximum individual initiative and 
decision with the business man. This is 
far more preferable than a government- 
imposed master plan of expansion 

Further, though the government is 
deferring its immediate tax revenues by 
allowing accelerated depreciation it will 
realize then at a later date, once the 
newly constructed units have been fully 
depreciated for tax purposes. Hence 
under such a system the government is 
deferring rather than losing a portion of 
its income. 
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News Notes on Refinery and 


Other Plant Construction 


Petroleum Refiner’s Next ‘‘Box Score’’ 


Tabulation Will Appear in the April Issue 


Ethylene Plant to Be Built 
By Gulf Oil at Port Arthur 


The “world’s largest single unit” for 
manufacturing ethylene will be built at 
Port Arthur, Texas, by Gulf Oil Corpo- 
ration. The announcement follows closely 
Gulf’s plans to manufacture iso-octyl al- 
cohol, which marked its entry into the 
field of petrochemistry. The new facili- 
ties will produce nearly 2.5 billion cubic 
feet of ethylene yearly, increasing total 
U. S. production by approximately 12 
percent 

Included in the project will be an 
8-inch pipe line 76 ty long, and a 
6-inch pipe line of 32 miles to transport 
the gas to Gulf Coast chemicai plants 

Construction will being in about one 
month and is scheduled for completion 
within a year after breaking ground. 
Building contract has been let to The 
Lummus Company, New York 

The ethylene will be made from by- 
product gases produced in the refining 
processes at Gulf’s Port Arthur refinery. 

Occupying about two acres of the re- 
finery property, the ethylene plant will 
comprise a series of fractionating towers 
for separating ethylene, ethane and other 
hydrocarbons from refinery gases, and a 
series of cracking furnaces for convert- 
ing the ethane to ethylene 

Auxiliary equipment to make the unit 
self-sufficient will include a power plant 
for steam and electricity, water cooling 
tower and circulating system, tanks, 
sewers, fire prevention apparatus, and 
pipe 


Ashland Oil & Refining 
Expands Three Refineries 


Ashland Oil & Refining Company is 
expanding three of its plants. At Can- 
on, Ohio, Arthur G. McKee & Com- 
pany has the contract for expansions 
which will cost an estimated $4 million 
Under construction are an 8000-barrel- 
per-stream-day Fluid catalytic cracking 
unit, a gas concentration unit, and an 
1800-barrel-per-stream-day catalytic poly 
unit. The licensee for the three units 
is Universal Oil Products Company 

The Canton crude unit also is being 
expanded to handle 20,000 barrels per 
lay instead of 15,000 barrels per day 
Treating facilities are being revised and 
additional tankage is being built. 

Catalytic Construction Company is re- 
\ amping the company’s crude units at 
Findlay, Ohio, and Buffalo, N. Y. The 
Buffalo plant crude unit is being ex- 
panded from 8000 to 15,000 barrels per 
Findlay plant’s barrel- 
being ex- 


lines 


stream day. The 
per-stream-day capacity 1s 
panded from 9000 to 13,000 
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This new catalytic 
polymerization unit at 
the Torrance, Calif. 
refinery of General Pe- 
troleum Corporation 
“builds” 700 barrels of 
high quality gasoline 
daily out of what would 
otherwise be waste re- 
finery gases. See item 
below picture. 


ed 


Badger to Coordinate Work 
On Anglo-Iranian Refinery 

E. B. Badger & Sons (Great Britain), 
Ltd., has been appointed over-all co- 
ordinating contractor for the new Kent 
refinery to be built for Anglo-Iranian 
Oil Company on the Isle of Grain. 

Work has begun on the refinery which 
will have 40,000 barrels per stream day 
capacity. First on the program will be 
the crude topping unit which, with gas- 
oline stabilizer and copper chloride 
sweetening plant, is scheduled for com- 
pletion in early 1952 

The second stage of the project in- 
cludes plant for lubricant manufacture 
and for improvement of products from 
the distillation unit. The lubricating oil 
plants will include vacuum distillation, 
propane deasphalting, furfural extrac- 
tion, dewaxing and clay contact units 
and ample blending tankage. 

Plant for the improvement of prod- 
ucts will include a vacuum flash unit, 
catalytic cracker of 10,000 barrels per 
day capacity and various washeries and 
treatment plants. Further equipment for 
the manufacture of special products will 
eventually be included 

The Lummus Company, The M. W 
Kellogg Company and others will work 
with Badger on the project. 


Cities Service Plant ot Add 
Grease Making Facilities 
Cities Service Oil Company will in- 
stall facilities at its Chicago terminal 
and compound plant capable of produc- 
ing 8.5 million pounds of grease per 
year. The addition will make the plant 
an integral source for both lubricating 
oils and grease in the Great Lakes area 
‘he Chicago compound plant was 
completed last year and provisions were 
made in the initial building to house 
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the grease plant where a modification 
of the Stratco process will be used 
While the rated capacity will be 8.5 mil- 
lion pounds annually, peak loads repre- 
senting 150 percent of capacity will be 
possible for short periods 

Installation will be under the direc- 
tion of the Cities Service engineering 
department and is expected to be com- 
pleted by the end of 1951 


To Install Houdrifiow Unit 
At New Germany Refinery 

Gewerkschaft Erdol-Raffinerie Ems- 
land, a German petroleum company, will 
install a Houdriflow catalytic cracking 
unit at its new refinery in Lingen, Ger- 
many, a short distance from the Dutch 
border 

A Houdry fixed-bed unit, located in 
Berre, France, has been operating for 
several years and is said to be the only 
catalytic cracking unit in operation in 
Europe. The Lingen installation, which 
will be located in the new Emsland oil 
field, will be the first of the modern 
Houdriflow moving-bed units to be built 
in Europe 


Turkey Refinery Planned 

A 3000-barrel-daily 
Ramandag field in Turkey is being 
planned by government officials. Con- 
struction of the refinery would cost 
approximately $5.5 million 

A small experimental topping unit of 
about 1400-barrels-daily capacity, near 
the field of Batman, refines present pro- 
duction which includes minor quantities 
of gasoline and kerosine 

Crude from the field, 20° gravity, is 
heavily asphaltic and the present asphalt 
production, about 30 tons daily, is taken 
by the country’s highway administra- 


refinery for the 


77 
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| FOR TOP SERVICE CONTINUITY, power is distributed through a secondary 
selective system using G-E double-ended substati All tial loads are pro- 
tected because they can be tronsferred from one transformer to the other if 
necessary. This unit has two 500-kva transformers outdoors connected to the 
switchgecr inside the building. 





ESS ty 
Spin a 
Sechiuice, A a Bak 


s ~ 


Gas cycling plant protects 
its '/-hillion-CFD capacity’ 


Stripping condensible by-products from “‘wet"’ gas, compressing it 


Uses General Electric as “‘dry’’ natural gas, and injecting it back into the production 


equipment—including double- formation, calls for power-system reliability—especially when it’s 
done at a rate of 500 million cubic feet per day! To help safeguard 


ended unit substations oe production continuity in key areas at this large Gulf Coast cycling 
secondary selective arrange- plant near Katy, Texas, reliable General Electric equipment is used. 


ment—to maintain high serv- It will pay you to look to General Electric for all your refinery's 
ice continuity electric equipment, plus skilled engineers to help apply it most 
economically. Ask your local G-E representative for the full story 

-soon. Apparatus Dept., General Electric Company, Schenectady 5, N.Y. 


GENERAL @@ ELECTRIC 
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2 DEPENDABLE POWER GENERATION is provided by these two 
G-E turbine-generator sets, each rated 2500 kw, 4160 volts, with top- 
mounted generator coolers. The 6-stage turbines ore rated 600 
psig, 700 degrees F, 265 psig back pressure. G-E turbine-generators, 
designed for reliable operation, give maximum output per dollar of 
fuel cost. 


breakdown, and operating wear and tear is built into the iovur G-E 
Tri-Clad* totally enclosed fan-cooled motors driving outdoor boiler fons 
in the Katy plant. Roted 75 hp, 440 volts, 1200 rpm, they have corronon- 
resistant cast-iron enclosures to withstand acids, alkalis and solvents. 


3 COMPLETE CONTROL of plant-generated power is supplied by 
this G-E 4160-volt metal-clad switchgear. Deadfront metal enclosures 
protect operating personnel. Circuit breakers —of adequate interrupt- 
ing capacity for the plant’s needs—ore easily removable to simplify 
maintenance. Units are shipped assembled, ready for easy installation. 


*Reg. Trode-mork of General Electric Co. 





Co-ordinated 


ELECTRIC EQUIPMENT 7 


for Gas Cycling cathodic protection. Giving longer life, lower maintenance costs, and 


reduced shutdown time, G-E selenium rectifiers incorporate corrosion- 
resistant, oil-immersed stacks which are hermetically sealed against 


and Repressuring contamination by moisture or fumes in the air. 
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tion. Current crude output of Ramandag 

is from 350 to 400 barrels daily 
Operation of the field is by the gov- 

ernment’s Mining Research Institute 


California Standard Plans 
El Segundo Benzene Plant 


Responding to the government's re- 
quest for increased benzene ones 
Standard Oil Company of California 
will build a benzene plant costing in ex- 
cess of $10 million at its El Segundo 
refinery in Southern California. Designs 
are under way, and the plant should be 
in operation by mid-1952 

“Completion of this project will sub 
stantially increase the refinery’s output 
of aviation gasoline, as well as contribute 
to the nation’s need for more benzene,” 
T. G. Petersen, president of the com 
pany, said 

The new plant will 
lion gallons of benzene 
ood daily, about 15 percent of the 
increase asked of the oil industry by 
PAD. It also is designed for daily man 
ufacture of 3200 barrels of toluene 

The planned facilities will be 
around Universal Oil Products 
pany’s Platforming process 

The reactivation of a butadiene plant 
at El Segundo has been completed by 
Petroleum Maintenance Company of 
Wilmington, Calif. The synthetic rubber 
producing stent was restored to its 
World War II operational capacity by 
authorization of the Reconstruction 
Finance Corporation, Office of Rubber 
Reserv e 


New Terminal Facilities 
In Sohio's 1951 Program 


\ capital expenditure program for 
1951 of between $35 million and $40 mil- 
lion, depended upon the progress of the 
defense program wf the nation and upon 
the availability of men and materials, is 
being planned by The Standard Oil 
Company (Ohio), according to Clyde T 
Foster, president 

Included in the 1951 program are 
million for crude stills at the Cleveland 
refinery and $2 million for terminal fa- 
cilities at Lima, Toledo and Columbus 

Foster pointed out that the company 
has spent approximately $100 million on 
expansion and modernization of its facil 
ities in the past three-year period 


turn out 13 mil 
annually, or 850 


built 
Com 


To Expand Chemical Plant 


Jefferson Chemical (¢ 


ompany is plan 
ning the addition of new units to turn 
out various chemicals at its plant near 
Port Arthur, Texas, between Port 
Neches and Groves. One unit is to be 
built immediately with others to follow 
shortly said P. M. Dinkins, president 
of the company, in making the an 
nouncement 





Canadian Plant Contracted 


4 petrochemical plant which will uti 
lize refinery gases for the synthesis of 
ethylene 
be built at 
Dominion Tar 


glycol and ethylene oxide will 
Montreal East, Canada, by 
& Chemical Cx 
Ltd. E. B. Badger & Sons Company, 
through its associated Canadian con 
pany, Stone and Webster (Canada) 


mpany 


80 


has been awarded the contract for 
which will be the 


Ltd., 
the $5 million plant, 
first of its kind to be built in Canada. 

Construction, which is to begin in 
about six months, is scheduled to be 
completed in 1952. The plant will take 
mixed cracked refinery gas as raw 
charge 


Canadian Chemical to Build 
Major Petrochemical Plant 


A large petrochemical plant in the 
Edmonton area of Alberta, Canada, will 
be built by Canadian Chemical Com- 
pany, Ltd., newly formed Canadian sub- 
sidiary of Celanese Corporation of 
America. The plant, the first major con- 
struction of its kind for western Canada, 
will cost approximately $40 million. It 
will use newly developed natural gas 
reserves in the province and will tie 
into other Celanese operations in Can- 
ada to produc cellulose acetate. 

Principal raw-hydrocarbon materials 
will be propane and butanes, which will 
be converted into a number of basic ali- 
pathic chemicals. The direct oxidation 
process will be used 


Standard-Vacuum Plans 
South African Refinery 


Plans for a proposed oil refinery of 
approximately 10,000-barrel-per-day ca- 
pacity in the Union of South Africa have 
been announced by Standard-Vacuum 
Oil Company 

Scheduled for completion in late 1953 
or early 1954, the refinery will cost ap- 
proximately $12 million and will produce 
a range of products from gasoline to 
fuel oils for the South African market. 

The new plant will be the first oil re 
finery in the Union to operate on im- 
ported crude oil and will be located on 
a 200-acre site near Durban where deep- 
sea terminal facilities already exist. It is 
expected that ground-breaking opera- 
tions will start early in 1952 


Governent of Iraq Plans 
Refinery in Baghdad Area 


The Iraq Government has announced 
a new law under which the Ministry of 
Economics will be able to build a 24,000- 
barrels-per-day refinery in the Baghdad 
area. The National Bank of Iraq will 
provide $5.5 million for the project with 
the government paying the balance, 
from $11 million to $14 million. The re 
finery has been in the planning stage 
for the past three years 

It will be built to specifications by 
The M. W. Kellogg Company and will 
presumably be operated with crude from 
Iraq Petroleum Company, Ltd., compa 
nies. Construction is expected to take 
about three years 


Gladewater Refining 
Expansion Is Completed 


Gladewater Refining Company recently 
completed the modernization and expan- 
program at its Gladewater, Texas, 
refinery. This included the installation of 

Perco Cycloversion unit with a design 
capacity of 600 barrels per stream day 


sion 


to reform straight-run gasoline or de- 
cracked stocks 
Unit was engineered and 
Grebe & Pro- 
Houston 


sulfuries 
The Perco 
nstructed by Doremus 


cess ( ompany, 


General Petroleum Finishes 
Chemical Fertilizer Units 


An improvement project which turns 
two refinery waste products into a 
chemical fertilizer has been completed 
at a cost of over $250,000 at the Gen- 
eral Petroleum Corporation's Torrance, 

Calif., refinery. 

The project involves a new process, 
developed by General Petroleum engi- 
neers and chemists, produces 11 tons 
daily of ammonium sulfate, a nitrogen- 
bearing chemical used by California 
farmers for soil fertilization. 

The new process starts with waste re- 
finery gases which are bubbled through 
sulfuric acid, producing a solution of 
ammonium sulfate. This liquid is piped 
to another vessel which turns it into 
crystal form by partial evaporation of 
the brine 

The resulting ammonium sulfate crys 
tals are then separated by a centrifuge 
and are blown into a hopper from which 
trucks can be loaded by gravity. The 
crystals contain in excess of 20.9 per- 
cent nitrogen 

Instead of using pure sulfuric acid, 
the unit uses acid sludge, another refin- 
ery waste 

The new unit was engineered and 
constructed by The Fluor Corporation, 
Ltd., Angeles 


Inland Refining to Expand 


Inland Refining Company, Palestine, 
Texas, has announced plans for refinery 
modernization and expansion, including 
catalytic polymerization and Perco Cy- 
cloversion units 

The Perco unit is being designed to 
catalytically crack gas oil at the rate of 
400 barrels per day. Engineering and 
construction will be handled by Grebe 
& Doremus Process Company, Houston 
A Selas furnace, using ceramic cup burn- 
ers as a radiant heat source, will be 
installed. 


Los 


Furnace Contract Awarded 


Petro-Chem Development Company 
of New York City has been awarded the 
furnace contract for a refinery designed 
by Hydrocarbon Research, Inc., to be 
built tor the National Petroleum Coun- 
cil of Brazil (Cubatao Petroleum Com- 
mission) at Cubatao, Brazil 

The contract is for ten furnaces to 
charge an integrated oil refinery of 
45,000 barrels per day capacity. The 
heaters include services for crude oil 
distillation, reforming, viscosity break- 
ing, light gas-oil cracking, and heavy 
gas-oil cracking 


To Build California Plant 


A natural gasoline plant at Elk Hills, 
Calif., with a daily capacity of 50 Mmef 
has been planned by the U. S. Navy and 
Standard Oil Company of California. 
Navy personnel connected with the Elk 
Hills Naval Petroleum Reserve said 
that work, which will begin this sum- 
mer, is scheduled for completion in 
April, 1952 


Building Cycloversion Unit 


Oriental Refining Company, Denver, 
Col., has begun construction of a 1500 
barrel-per-day Perco Cycloversion unit 
The unit has been designed to desul- 
furize straight-run or thermal cracked 
gasoline stocks or to reform straight- 
run gasoline 
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Westward Across Canada...with B-A 


NEW YORK 























Through its Canadian affiliate, Kellogg undertook for The 
British American Oil Company, Ltd., in 1947 ... a major mod- 
ernization of B-A’s Montreal East Refinery, aimed at increasing 


throughput by 100% and raising the quality of the final product. 


The first combination topping and decarbonizing 





unit and the first integrated Fluid catalytic cracker and cat 


poly unit were designed for this project. 


At about the same time, Canadian Kellogg moved 
further west to design and construct a deasphalting unit for 
B-A's Clarkson Refinery. 


And now, on the approaches to Canada's great, new 
western oil fields, Canadian Kellogg is constructing—at Edmon- 
ton, Alberta—a complete new refinery including Fluid catalytic 





cracking for this outstanding Canadian refiner. 
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This year is Kellogg's fiftieth of service to in- 
dustry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W’. Kellogg Company—we can think back 
nostal gically. We can re member the chimney stacks 





“Ally of Process Development ”’ 


The first of these camera” portraits” of M. W 
Kellogg today, which appeared last month in this 
publication, pointed up the completeness of the 
Kellogg organization working in the laboratory 
phases of applied chemical research and process de- 
velopment 
This month, some aspects of Kellogg's com- 
pletely integrated Metallurgical Engineering Divi- % 
sion are bigh-lighted to indicate the vital role they c ; 
play in the advancement of processing, engineer- ; 


ing and fabrication 
PARALLELING KELLOGG'S growth in the processing phase of oil 


* refining has been its contribution to metal fabrication—a contribution 
based on early and continuing metallurgical research. As processing condi 
tions have become continuously more severe and more exacting, this re 
search has resulted in the creation of new, more precise specifications for 
materials new methods of fabricating and new methods of testing 





a PHOT( )MICROGRAPHY TOO, plays mpor ve m 5 X-RAY DIFFRACTION serves continuously in Kellogg's investiga 
Kellogg's metals research. It has prov * tion of metals for process applications — investigations conducted to 
s rovernent of welding techniques bot! shop a Ie lc develop metals for service at temperatures from about 300°F. to 5,000° F 
ion. Demand for etallurgical pments | so incre d and pressures up to 3000 pounds per square inch, and in the presence of 
ade that the original metall ! oratory | ne such virulent corrosives as hydrofluoric and nitric acids 


mplete Metallurgical Engir 
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we built in 1901 . . . the first crude vessels for oil industry today. For that reason, we are present- 

refiners in the ‘teens ... our first combination unit ing this series of monthly camera studies which 
the forty-odd Fluid cat crackers built in these document our belief that a truly integrated 

years. But, after all, The M. W. Kellogg Com- ganization can better serve industry to achieve 


pany is only a factor as it is able to serve greater earning power. This is No. 2 in the series. 





VESSELS, PIPING and other metal equipment are, of course, the KELLOGG TODAY OPERATES one of the most complete creep 

* backbone of the refining industry. Moreover, high-temperature, high * laboratories in the country, to study metals under all manner of 

pressure piping installations for utility power stations comprise the com temperature and load conditions. This biaxial test unit—believed to be the 

par secon rgest sales operation. To meet the technical demands of this only one of its kind—exerts a two-directional stress at high temperature 

business, the characteristics of metals under a wide variety of conditions In operation, tubular metal specimens are pulled apart at the same time 
must be studied continuously, with modern test equipment as internal gas pressure seeks to burst them circumferentially 
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THIS INTERESTING TOOL, termed a weld prober, was pioneered 


. 
by 


ae 
7. MAGNETIC, fluorescent dye and ultrasonic techniques—all non-des 
ympany's metallurgists for the study of graphitization in pip tructive test methods—are also employed to explore the characteristics 
’ lisease"’ was originally discovered in power piping of metals before and after service under varying operating conditions 
us high temperatures and pressures. The weld Guiding this continuing research into metal behaviour is a group of engineers 
: y to the study, by permitting the removal of and scientists who are internationally famous in their specialties, leaders on 
piping while the pipe remains in service position industry code committees, and members of key technical Defense groups 


fe 


NEXT MONTH 


. in the third in this series of camera studies of M. W. Kellogg today ... you will glimpse 
4 few of the many development projects which utilize the results of these metallurgical studies 








Large and small vessels for handling unusual corrosives extremes 
in high and low temperature operations high vacuum to high pressure—these 
are the vessels that refiners time after time “earmark” for Kellogg, because 


Kellogg-fabricated vessels measure up when the going is tough 
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Graphical Methods Aid in 
STACK FOUNDATION Design 


CHAS. H. FORK 
Structural Engineer, The Ralph M. Parsons Company, Los Angeles 


Me HE structural engineer is fre- 
| quently called upon to design 
a foundation which is sub- 


jected simultaneously to the weight 
of the structure and an overturning 
moment. The moment may be caused 
either by the lateral pressure of a wind 
or an earthquake. This combination of 
forces creates an earth pressure of 
varying intensity under the foundation. 

A classic example is the stack 
foundation, The ideal shape for such 
a foundation is a circle, since the above 
mentioned lateral forces may act in 
any direction around the clock, The 
mathematical development is based on 
the circle in the pages to follow. It is 
a common practice, however, to use 
an octagon for this purpose, since it 
has straight sides and the forming op- 


eration is more economical. An octagon 
of the same diameter as a circle may 
be substituted with little additional 
material. 

This particular problem is usually 
solved by the “Moment of Inertia 
Method.” It is a cut-and-try method, 
ie., the size of the footing has to be 
estimated or guessed at in advance, and 
then necessary calculations must be 
made to check the estimate, If in- 
correct, a second cycle of calculations 
are required and so on, until a correct 
solution is made. This method does not 
cover the whole range of the problem. 

The method proposed here does 
cover the whole range of the problem. 
It is discussed as Case I and Case II. 

Case I covers the same range as the 


Moment of Inertia Method. The ad- 
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THE DESIGN of foundations 
for self-supporting stacks and 
towers is by usual methods a 
complex and time consuming 
business. The author has de- 
veloped graphical methods 
that eliminate much of the 
trial-and-error procedure. The 
range of the methods pres- 
ented is wide, and includes 
those cases where overturn- 
ing moment from wind or 
earthquake shock is large in 
relation to the weight of the 
structure. 











vantage of the Case I method over the 
Moment of Inertia Method is that it 
gives the engineer a “direct approach 
method” of design, i.e., he can move 
directly to a correct solution without 
trial and error, 

Case II problems begin where Case I 
leaves off, and continue through the 
full range of the problem. Although 
the formulas are long and difficult to 
handle, graphs are provided with ex- 
amples to illustrate their use. With 
these tools, the designer can move to- 
ward a direct solution with little time 
and effort. 

This case takes care of the problem 
where the overturning moment is large 
in relation to the weight of the struc- 
ture. It is here that the designer can 
take advantage of high soil bearing 
value, “when available,” to obtain 
economy in design and also maintain 
structural equilibrium. This is brought 
out in the illustrative example, Exhibit 
B. This problem could not have been 
solved by the Moment of Inertia 
Method or by Case I. It is only under 
Case II method that the designer could 
have taken advantage of the safe soil 
bearing pressure of 1700 pounds per 
square foot. 

This discussion is limited to deter- 
mining the size of the footing. Many 
textbooks and current publications 
thoroughly cover the subject of footing 
design after the size has been deter- 
mined, that there does not seem to be 
any point in discussing it. 

In the following pages, Case I and 
Case II are considered in detail. 

Figures 1, 2 and 3 represent a stack 
with forces acting on it, creating 
various conditions of earth pressure 
under the footing. If a cross section 
is taken through the earth pressure 
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SECTION 


Figure 4 
Condition for Case | 


diagram, it will appear as a rectangle 
as in Figure |—a trapezoid in Figure 
2 and a trmngle in Figure 3. These 
pressure diagrams will be referred to 
in the discussion to follow as—stress 
solids, 

The rectangle in Figure 1 represents 
the stress solid for a stack foundation, 
when the weight of structure is the only 
force acting on the foundation. The 
first effect of a gradually applied lat- 
eral force is to change the section of 
the stress solid from a rectangle to one 
trapezoidal in shape, as in Figure 2 
As this force increases and gets large 
in relation to the direct load, the sec- 
tion of the trapezoidal stress solid 
changes to a triangle in shape, as in 
Figure 3. 

The condition indicated in Figure 1] 
is usual and there is no point in 
discussing it. Figures 2 and 3 are dis- 
cussed here, as Case I and Case II 


Cases I and Il 


Static equilibrium is obtained as 
follows: 

a) =V 0. The volume of the stress 
solid must equal the weight of the 
structure above: that is, V P= 0 or 

b) £M=0. The moment of the 
stress solid must also equal the moment 
produced by the lateral forces; that is, 
Fh Ve = 0 or Fh= Ve. 


R? 


The principal problem 


evaluating the stress solids and pre- 
senting them for convenient use, for 


Case I 


Volume of stress solid, see Figure 4. 


rp 
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cD 
* mp -+ 
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Then Ve 
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8V 


Tp (1 


or D 
+m) 


Center of gravity 


oul 2 
M rD . mp * D 
4 ? 


TD’ 


*p(l—m)- 
g I 


Tpl y’ 
64 


(5 + 3m) 
TpD* 
64 
Tpl ? 


(5+ 


Also x 


Equate 2 


= 8e (1 + m) 
Then D 
1—m 

D may now be 


la and 3 


2p 


Dil 


8V 
V Tp ( l 


Resulting solution is 


~ m) 


(1+ m)* 
(1—m)’ 


“a” represent the left term, 


(1+ m)* 


Thena = 
(1—m)* 


| when m 
i when m 


The limiting 
values of “a” are 


Typical Stack Problem for Case I 


(nven 
Total load P 
Total moment at base 


ot tooting M — 


Maximum allowable soil 
pressure 
Allow for footing and 


2p 


M, 


D(1—k) 


*p(l—m) € 


of stress solid, 


3m) 


and 2a and solve for D 


eliminated by 


8e (1 +m)_ 


= 164.0 K 


1900 Ibs. sq. ft 7 Da 


structural design. 
Presentation of Case I and Case II 


follows. 


is one of 





CASES | AND I! 





earth overburden 


400 Ibs. sq. ft. 


1500 Ibs. sq. ft. 


Net soil pressure 


M 246.8 


= 1.51 f 
D 164.0 _ 


yr 

8e*Tp 
164,000 x 

8 X 151° X 3.14 X 1500 mad 


(1) 


Then: = 


M, 


Vv From graph when a = 1.90, m = .13 


re See: Ss ee 
Then D= - - = 
' \ 7p (1+m) 
8 X 164,000 
VN Sis 1500 113 


* Where V P 


Case Il 
Volume of stress solid. See Figure 5. 


+m) 


y= V2Rx—x* 
Volume of differential element. 


x—kD 
D (1—k) 


dV =ydx-» p 


Substitute for y 


(3) dV = y2Rx— x’ * 


gp Total volume equals 
D D 
7 (« yaRe eae —KD V2Rx — x? dx 
&D aD 
Integrating between the limits of 
D and kD and substituting B for R, 


the following general formula is ob- 


tained: 
pb? [+ 
2U—bwL 8 
l 2 «4+ 2k eal 
(4 zt +) vk P+ 
2k—1_ ARC SIN 2k—1) ] 
4 
lfk =O, 


l1—m 


(4) 


v= (1 — 2k) + 


(4a) 
i. (5) 
0, a 1.0 1 
= ait V¥ wa .tpD’ 
1.0,a x 8 i 
Moment of stress solid about YY 
axis, moment of differential element 
equals 
dM = i aa 
D (i—k) 
X ¥2Rx — x’ (x — kD) — an 
—k) 


xy dx « 


246.8 KF 
Total moment equals 


D D 
(1 2Rx — x* dx —kD (aR 2 an 


&D aD 
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EXHIBIT A. Graph for Solution of CASE | Problems. 
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TABLE 1 
(For Case | Problems) 





woe 


* Sei sevens 
CSOSOse SO+1GS 


10.05 
13.50 


Lr si 
Integrating as above, the general 
formula for moment is obtained 


M,= 
p>" [= (5—8k) + ( 5 
20—k) L 6 16 
er ee = 
k—-f e+ +e) ve + 
a. ARC SIN (2k—1) ] (6) 
If the coefficients of pD* and pD® in 


Equations (5) and (6) are represented 
by C, and C,, these equations may then 


3.0 
VALUES 


5.0 6.0 7.0 8.0 9.0 10 


or "a4 


4.0 


. 


NOTE—This graph applies where “a” is 1.0 or greater. (For values of “m” greater than .5, see 
Table 1. For interpolation, use straight-line variation.) 


be simply written as: See Table 2 for values of C, and C,. 
V=C.pD" 
M; = C.pD* 


The center of gravity of stress solid 


(Sa) 
may be obtained by dividing Equations 


(6a) 





NOTATION 


K = KIPS = 1000 Ibs 

P—total weight of structure—lbs. 

F—lateral force—wind or earthquake—lbs. 

p—allowable soil pressure in pounds per square foot 
M—overturning moment—foot pounds. 

e—eccentricity—feet. 

V—volume of stress solid—pounds 

D—diameter of foundation circle. (R—radius of circle)—feet 
x—distance to center of gravity of stress solid—feet. 
M:—moment—for calculation of center of gravity of stress solids 
m and k are fractions as indicated in Figures 4 and 5 respectively. 


" . V 
a—this factor represents the quantity erp for both Cases. 
It also indicates under which case a particular problem will fall— Case I 
a>1.0, Case II a<1.0. 
C;, G,, Cs are coefficients used in Case II to shorten algebraic operations— 


nt oe 
G= : 
7 Cy 
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(6a) by (5a). 


x _ Cpl ? 
< spl yr 


Whenk=0 x 


>" Dp K=10 x 
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C.pD’ — (Sa) or D 
Gp 
Cy 
D 
? 


te 


Also x must equal 


Equate 7 and 7a and solve for D 


. 2eC, 
Then D : 
2C, — Cy 


Eliminate D by equating 5b and 8 
v 


\ Cip 


rt - 
= -G)* 


V 
4e’p (2Cy 


If this equation is divided through 
by 2, the left term will be the same 
as for Case I. thus giving continuity 
from Case I to Case II. 

V C; = (9) 
- Cs) 


8a7p 2m (2Cy 


Again leta 
8e"Tp 
*s 
Cs (9a) 


Thena : 
2m (2C,— C,)* 


Table 2 and Exhibit B graph give 
values of C,, C,, C, and “a” for values 
of “k,” varying from 0 to 1.0, 

Use graph, Exhibit B, for solving 
Equations (5a), (6a), (7) and also 
Equation (9) as follows: 


Figure 5 


























CROSS SECTION 





PNDANe wio— oS 


Vv 


} Solve a= 
a Ive aep 


b) Enter graph at left with value of 
“a” and read “k” at top. Example, 
given a==.31, k= .23. 

c) With a known value of “k,” enter 
graph at top and read C,, C, and C,. 
Example, k = .23, C, == .29, C, = .20, 
and C, 70, 

Example: 

P = 50,000 Ibs 
M 
p 
M 150,000 Ibs 
V=P 


J ft 


Allowable soil pressure 
p = 1700 Ibs. sq. ft 


a> 
Vv 
Se"Tp & x 


50,000 Ibs 30 
# X 3.141700 J 


Then from graph k==.405, C, 
C, = .16 and C, == .758, 


21, 


V 50,000 


D - 
21 & 1700 


et << 
11.83 ft 
kD 11.83 


x 11.75 X 


Crp 


4.8 ft 
8.9 ft 


405 
758 = 





TANK PROBLEM 











A problem of interest is the elevated 
tank. Its foundation characteristics are 
similar to the stack foundation. Figure 
6 shows such a case. 


General Structural Data: 


a) All dimensions given in Figure 6. 

b) Total weight, tank and contents, 
P = 514.9 K. 

c) Tank is constructed in an earth- 
quake zone, and requires an applied 
lateral force of 6 percent of its gravity 
load, Then F==514.9K * .06==31.2K, 
with its center of pressure acting 35 
feet above the bottom of footing. 

d) Maximum safe allowable soil 
pressure, 2000 pounds per square foot. 
Weight of footing and earth over- 





























wis 2 uidnichs 


Bey, 














Maximum Soil Pressure Diagram. 


Figure 6. 


burden estimated at 400 pounds per 
square foot. Then net allowable soil 
pressure is p== 2000 — 400 — 1600 
pounds per square foot. 


Solution: 
P=514.9K 
Overturning Moment 
M = 31.2 K X 35.0= 1090.0 F.K 


_M 1000 F.K. 
P 514.9 


2.12 feet 
V=P 
Vv 


8e"Tp 


a= 
___ $14,900 eile 
8 X 2.12" X 3.14 & 1600 : 
The value of “a” is greater than 1.0, 
therefore this problem comes under 
Case I 
From graph, Exhibit A, a= 2.85, 
m= .2]. 
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EXHIBIT B. 
Graph 
for Solution 


CG Cz AND Ca 


a 


” 


u 
9 
7) 
w 
> 
a 
< 
s 


1.0 


tei 8V 
rhen D V 7p +m) 
~ § X 514,900 


j } Ax = 26.0 feet 
W504 X 1600 X 1.21 = 


A 26-foot diameter circle is of suit- 
able size. However, an octagon of same 
diameter is used to avoid the use of 
curved forms. 

Maximum soil pressure == p = 1600 
-+ 400==2000 pounds per square foot. 

Minimum soil pressure == mp = .21 
< 2000 == 420 pounds per square foot. 


} ed 
Suppose for example we had a tall 
structure with the same load, the earth- 


quake moment doubled and the net 
allowable soil pressure was 5000 


VAtusS oF ‘kK 


2 3 4 +5 


pounds per square foot. 

M _ 21800 KF. 

P 514.9 K 
_$14900 a agy 

8X 4.24 X 3.14 50000 


Thene= 
anda = 


Here “a” is less than 1.0, making 
the problem fall under Case II, From 
graph, Exhibit B when “a” == .227, 
k == 129, C, 262. 
Then D 
[_V 514900 
WV Cp 262 X 5000 

Say 20 feet diameter 


And kD = .129 X 20-0 = 2.58 feet. 
Soil bearing under quiescent load = 


514900 _ 1640 Ibs. sq. ft 
3.14 X 10 


= 19.8 feet, 


Note that advantage was taken of 


x a x 
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NOTE: The above 
graph applies where 
“a” is 1.0 or less. 





the high soil-bearing value for maxi- 
mum conditions by using Case II 
method, and thereby obtaining eco- 
nomy in the size of footing. 











Atlantic Refining’s Reforming Process Pilot Plant. 


Atlantic Refining Announces 


New Catalytic Reforming Process 


“HE Atlantic reforming process 
employs a new catalyst developed 


by scientists of The Atlantic Refining 
Company. More than four years of re- 
search has culminated in the develop- 
ment of the catalytic reforming 
process, the success of which has been 
demonstrated by seven months opera- 
tion of a pilot plant at Atlantic’s Phil- 
adelphia research laboratories. The 
company is now building a full-scale 
plant at its Philadelphia refinery to 
utilize its new 


new 


commercially process. 


RO 


The Atlantic catalytic reforming 
process, announced last month, is a 
catalytic process for the conversion of 
low-octane naphthas into finished 
high-octane gasoline. In addition, this 
process is capable of producing sub- 
stantial quantities of highly concen- 
trated aromatic streams. Charge stocks 
to the process may consist of any frac- 
tions of crude naphtha up through 
normal gasoline end point, natural 
gasolines, and mildly thermally 
cracked naphthas. The catalyst em- 





PROCESSES for the octane 
number improvement of gaso- 
line range hydrocarbons are 
currently of great importance. 
Aromatics, too, are in heavy 
demand. This new reforming 
process is said to offer marked 
advantages over other related 
methods for obtaining these 
products. The explanations 
and descriptions are from re- 
ports prepared by the re- 
search and engineering staffs 
of The Atlantic Refining Com- 
pany of Philadelphia. 











ployed does not require special rerun- 
ning facilities immediately preceding 
the reaction section, Sulfur and nor- 
mal water concentrations are not con- 
taminants. For the production of aro- 
matics and aviation blending stocks, 
it may be desirable to provide special 
prefractionation, depending on the 
method of aromatic purification se- 
lected. 

Figure 1 shows a schematic flow 
diagram of the process. With the nor- 
mally required operating conditions, 
this is a continuous, non-regenerative 
process in which the charge naphtha 
and a recycle hydrogen stream are 
passed over a peileted catalyst at tem- 
perature of 850 to 1000° F. and pres- 
sures of 300-700 psig. The charge 
naphtha and a recycle hydrogen 
stream are heated together by ex- 
change and a furnace to the operating 
temperature, The mixture passes in 
series through two or more reactors 
with reheaters between reactors to 
compensate for the endothermic heat 
of reaction, The final reactor effluent 
is cooled by exchange with the feed 
and water and flows to a high pressure 
gas separator. Recycle hydrogen, 
which is consistently about 95 percent 
purity, is compressed and returned to 
the reactors and the net production is 
withdrawn to fuel or other uses. Sepa- 
rator liquid flows to a conventional 
fractionating tower for stabilization. 
When operating at extreme severities 
of reforming or on charge stocks con- 
taining material in the kerosine boil- 
ing range, a simple, periodic regen- 
eration in place may be required to 
remove small quantities of coke 
formed in such operation. 

The heart of all catalytic reforming 
processes is the catalyst employed. In 
this process, a balance of catalyst 
properties and operating conditions 
has been achieved to yield an optimum 
combination of the desired isomeriza- 
tion and dehydrogenation reactions 
while minimizing undesired cracking 
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PRODUCTS 





EP 
CFRR osmeet 


ba > Pe F.: 
Vol. percent Cs 


plus 
Wt. percent Hs 
Ci 


C2 
Cs 
Val. percent Cs 
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_ Yoluene Production 
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Cyelepen 26.2 
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Pelocne 10.2 
Other Aromatics 03 
Cs's 
Ca's 
Vol. percent Fresh Feed (C4 and 

heavier 100.0 


reactions. The selectivity of the proc- 
ess is illustrated by the high purity 
of the hydrocarbon recycle and by the 
absence of substantial quantities of 
methane or other light hydrocarbons. 
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In addition to the high yields obtained, 
the reformate is essentially free of 
sulfur and olefins such that no treat- 
ing of the finished gasoline is re- 
quired. 

Yield and quality data for motor 
fuel production from East Texas crude 
naphtha, a typical reformer stock, is 
presented in Table 1, 

Data on the production of benzene 
by once-through operation on a C, 
straight-run fraction is presented in 


TABLE 4 
Aviation Blend Stock Production 
Charging East Texas C, Fraction 


Tetal Reformate Yield—Vol. % Chg. 84.1 
Aromatic Blond Stode—Vel, % Chg. 30.4 





Gravity, API 
ASTM Dist. 0 
10 
50 
90 
EP 
Octane 1-C at 4.6 ec TEL 
3-C at 4.6 ce TEL 


Table 2. Here, it will be seen that al- 
most 85 percent conversion of naph- 
thenes is achieved, and it should be 
particularly noted that extensive ise- 
merization of C, rings is necessary to 
make this result possible. 

Data on the production of toluene 
by the once-through operation on a 
C, fraction from crude naphtha are 
presented in Table 3. A once-through 
conversion of about 95 percent of the 
cycloparaffins was achieved, indicat- 
ing again the extent of the isomeriza- 
tion that is achieved. 

The production of aviation blend 
stock from an East Texas Cy, cut is 
presented in Table 4. Here, it is shown 
that a combination: of catalytic re- 
forming and fractional distillation 
will produce a very substantial yield 
of high octane aviation blend stock. 

Process evaluation and licensing are 
handled by The Atlantic Refining 
Company, Philadelphia. Catalyst is 
manufactured by The Davison Chemi- 
cal Corporation, Baltimore, Md. 
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REFRIGERATION 


In the Refining Industry 


Part I 


TYLER G. HICKS 


Mechanical Engineer, Levittown, L. I., 


EFINERS have used three 
types of refrigerating sys- 
tems: compression, absorp- 


tion, and steam-jet vacuum units. Each 
type has advantages which make it 
more desirable for certain applications 
than others. There is no general rule 
for easy selection of system type but 
experience has revealed these facts: 
Compression systems are best suited 
for low-temperature work using any 
of the common refrigerants. Within 
recent years, introduction of large ca- 
pacity. centrifugal compressors de- 
signed to handle hydrocarbon refriger- 
ants such as propane and butane has 
led to many advances in refinery re- 
frigeration. Operating range has been 
increased, production costs reduced, 
and control simplified, Both centrifu- 
gal and reciprocating compressors will 
be discussed in more detail later. 
Absorption refrigerating units have 
found several applications in refinery 
and petrochemical processes. They are 
especially economical where exhaust 


N. Y 


steam from process units is available 
for use in the generator. Live steam 
piped to the unit directly from the 
boilerhouse can also be used. 

Steam-jet vacuum refrigeration units 
can be applied economically to any 
cooling process where water tempera- 
tures of 35° to 60° F. are required, if 
sufficient steam and condensing water 
are available. In general, their prin- 
cipal use has been in medium and 
large tonnage installations. Both baro- 
metric and surface types are used, the 
cycle of operation of each type being 
essentially the same, They usually can 
easily be justified where process ex- 
haust is available and there is a need 
for refrigeration. 


I. The Compression System 
The basic elements of a compression 
system are the compressor, condenser, 
receiver, evaporator or cooling coils 
and expansion valve. There are numer- 
ous special valves and controls used 
in conjunction with these units. It 


Two 750 hp. centrifugal com- 

pressors used for lean oil cool- 

ing. Isobutane is the refrigerant 

used in these compressors. 

(Courtesy of Carrier Corpora- 
tion.) 


THE REFINING industry. to- 
gether with its companion in- 
dustries — petrochemicals and 
natural made 
wide use of refrigeration. All 
early applications were con- 
fined solely to the production 
process. Today we find refrig- 
erating units serving both pro- 
duction and comfort cooling 
loads. An outstanding appli- 
cation of the latter is the air 
conditioned control room in 
cat crackers and similar large 
production units. In many re- 
fineries, air conditioning and 
refrigeration units also serve 
aid centers, and similar areas. 
Thus a working knowledge of 
refrigeration and its usual ap- 
plications in refining opera- 
tions is necessary for all de- 
signers and plant operating 
staffs. This series of articles 
discusses refrigeration princi- 
ples briefly and then gives an 
over-all picture of typical 
modern refining applications. 
Also, operating procedures 
which have been found help- 
ful in actual practice are out- 
lined. 


should be noted that the compressor 
may be either a reciprocating or cen- 
trifugal unit. In the case of the latter 
type, the compressor, evaporator, con- 
denser, and driving motor or turbine 
may all be mounted on a single foun- 
dation. Such construction reduces 
space occupied and practically elimi- 
nates all refrigerant piping costs. 
Regardless of type of compresser 
used, gas enters the suction line at low 
pressure and temperature and is dis- 
charged at high pressure and tempera- 
ture. From the compressor it goes to 
the condenser where its latent heat of 
vaporization and part of the heat gen- 
erated by compression is removed. The 
refrigerant leaves the condenser in 
liquid form and goes to the receiver 
where it is stored at high pressure. 
From here it flows in liquid form to 
the expansion. valve where a drop in 
pressure occurs, The liquid vaporizes 
partially and enters the evaporator. 
Here it absorbs heat from the materi- 
als surrounding the coils and com- 
pletely vaporizes if sufficient heat is 
present, From the evaporator, refriger- 
ant flows to the suction inlet of the 
compressor and the cycle is repeated. 
This brief description shows that 
there are two fluids to be controlled 
during operation of a compression re- 
frigerating system: 1) cooling water, 
and 2) refrigerant. Most design and 
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operating problems are concerned with 
just these two fluids. In the effort to 
obtain the most from a given refriger- 
ant with a water supply of known 
characteristics, many varied problems 
are met. Of course, flow of oi] to the 
compressor for lubrication purposes 
must also be controlled but the prob- 
lems met here are minor compared 
with those related to the refrigerant 
and cooling water. 

Practically every known refrigerant 
has been used in the compression cycle 
at one time or another. Principal re- 
frigerants used in refining and petro- 
chemical processes today are ammonia, 
Freon-12, butane, propane, ethane, and 
ethylene, Carbon dioxide and sulphur 
dioxide are used to a certain extent 
but not as widely as the others. 

Choice of type of compressor, re- 
ciprocating or centrifugal, is based 
largely on process or comfort cooling 
temperatures desired and load on the 
unit. Where extremely low tempera- 
tures are necessary, such as in light- 
end recovery, centrifugal machines 
are often selected today because: a) 
they can produce temperatures as low 
as minus 150° F. when using hydro- 
carbon refrigerants, and b) use of 
process-produced refrigerants results 
in lower initial and operating costs. 
In general, centrifugal compressors 
are selected for large-tonnage loads 
where a compact installation is needed. 
Reciprocating compressors cannot, usu- 
ally, produce temperatures as low as 
centrifugals and they often need more 
space for equivalent capacity. How- 
ever, reciprocating units still occupy 
an important place in refining and 
petrochemical operations, For moder- 
ate temperatures and capacities they 
are economical and dependable. They 
are by no means on the way out; new 
uses are frequently being found for 
them. Most compressor manufacturers 
build both types and recommend that 
unit which is best suited for the load 


being handled. 
II. The Absorption System 


The condenser, expansion valve, and 
evaporator in an absorption system 
are essentially the same as in a com- 
pression system. However, instead of 
a compressor for raising refrigerant- 
vapor pressure and temperature, a ves- 
sel called the generator is used. As a 
result there is only one moving part 
in an absorption system —the rich 
liquor pump. 

In operation, refrigerant leaving the 
evaporator enters the absorber where 
it is absorbed by a weak solution of 
ammonia in water, From the absorber 
it is pumped to the generator. Here 
heat is applied, either by steam or hot 
water, and the ammonia is driven off 
from the solution. In vapor form it 
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Motor driven fan serv- 
ing an air condition- 
ing system. Fan and 
duct shown here are 
for exhaust purposes. 
Similar units supply 
air to conditioned 
spaces. 


goes to the condenser where the latent 
heat of vaporization is removed and 
the vapor returned to the liquid state. 
It then goes to the receiver and ex- 
pansion valve, 

Absorption machines have fewer 
moving parts than compression units 
and as a result require less mainte- 
nance, Standard designs usually range 
in capacity from 10 to 200 tons. 
Larger units up to 1000 tons capacity 
have been built and operated success- 
fully in refineries. Large absorption 
units are compact, need little ground 
space, and can be installed outdoors. 
Only contro] panels and ammonia 
pumps need weather-protection. The 
absorption unit gives best results with 
low suction pressures whereas com- 
pression units are most economical 
with high suction pressure. There are 
several other possible arrangements 
of the absorption cycle but the gen- 
eral operating principles are the same 
as detailed above. 


III. Steam-jet Vacuum System 

Steam-jet vacuum units are essenti- 
ally water cooling devices. Warm 
water is sprayed into a flash chamber, 
in which the desired absolute pressure 
is maintained by a steam-jet booster. 
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into equilibrium 
with the pressure, flashes off sufficient 
vapor to reduce the temperature of 
the remaining water to that corre- 
sponding to the absolute pressure 
maintained in the flash chamber. 
The steam-jet booster maintains the 
desired pressure in the flash chamber 
by removing this vapor and the non- 
condensible gases. It also compresses 
the mixture to a pressure that can be 
maintained in the booster condenser 
by the available condensing water. The 
booster condenser condenses the 
booster steam and the flashed vapor, 
the remaining non-condensible gases 
being removed by a secondary ejector 
and compressed to atmospheric pres- 
sure, Chilled water from the flash 
chamber is pumped to process units 
or cooling coils. Condensate from the 
booster condenser is returned to the 
plant feedwater heaters or boiler. 
Either a surface type condenser or a 
barometric unit can be used 
Steam-jet vacuum systems cannot 
ordinarily maintain temperatures as 
low as compression and absorption 
units. However, many refining and 
petrochemical operations do not re- 
quire extremely low temperatures but 
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do need large quantities of water at 
moderate temperature. One such oper- 
ation is synthetic rubber manufac- 
ture. Many steam-jet vacuum units 
have been used in this field. 

One outstanding advantage of steam- 
jet units is the absence of a refrigerant 
in the usual sense of the term. Water, 
being inexpensive and comparatively 
easy to obtain, serves both as a brine 
and refrigerant, Piping, equipment, 
operating, and maintenance costs are 
low for these units. Of course, where 


extremely low temperatures are needed 
for process work, either compression 
or absorption units must be chosen. 


Application of Refrigerants 

Refinery process units and air con- 
ditioning systems may be cooled either 
by direct expansion or by brine. Di- 
rect expansion cooling systems are 
most commonly used with Freon, 
methyl chloride, and carbon dioxide. 
When the flash method of direct ex- 
pansion is used, liquid refrigerant at 
about condenser pressure is fed through 
the expansion valve into the piping 
used for cooling. The liquid sprays 
from the expansion valve at high 
velocity, keeping the inner surface of 
the coils wetted. Heat, absorbed through 
the pipe walls, vaporizes the refriger- 
ant. When the flooded method is used, 
the cooling coils are filled with liquid 
refrigerant fed from a trap above the 
coils. Any gas which is formed in the 
coils is separated from the refrigerant 
by the trap. A constant circulation of 
liquid is maintained through the coils. 

In brine systems, refrigerant ex- 
pands through the expansion valve and 
cools brine which surrounds a group 
of cooling coils. The cooled brine is 
then pumped to the points of usage 


and returned for temperature reduc- 
tion after it has absorbed sufficient 
heat. Brine-coolers are either double 
or triple pipe coils or of the shell- 
and-tube type. Brine circulation is gen- 
erally preferred to direct expansion 
because there is less danger from pipe 
leaks or breaks. In addition, there is 
always a moderate reserve gapacity 
of refrigerated brine which can be 
used during breakdown or failure of 
a refrigerating machine. 

Three kinds of brine are commonly 
used in process work: sodium chloride. 
magnesium chloride, and calcium chio- 
ride. The latter finds most extensive 
use because it is less corrosive and has 
a lower freezing point. Supplied 
600 Ib. drums, solid or granular, it 
ean be dissolved as needed. Alterna- 
tively, it can be purchased in tank cars 
containing 6000, 8000, or 10,000 gal- 
lons of liquid at a specific gravity of 
1.35. 

Brine density is measured by a sali- 
nometer which is a hydrometer with 
indications 4 times those on the Baumé 
scale. In all refinery and petrochemi- 
cal practice, brine solution strength 
is maintained consistent with work- 
ing temperature desired. Brine solu- 
tions which are too strong are unde- 
sirable for two reasons: 1) Freezing 
temperature decreases as concentra- 
tion increases and as a result less heat 
can be absorbed by a brine working 
between fixed temperatures. In addi- 
tion, more power is needed to pump 
the brine. 2) Overly-strong brine may 
clog pipes, valves, and other appara- 
tus by depositing solids in the system. 
Weak brines are also undesirable be- 
cause they may freeze on the evapora- 
tor coils, reducing heat transmission. 
It is common practice, therefore, to 


Six cooling towers similar to those used for cooling condensing water for refrigeration 
cooling water and reduce the cost of makeup. (Courtesy of The Fluor Corporation.) 


check evaporator coils during system 
operation to see if any ice has fo 

Where large quantities of brine are 
circulated, it is common practice to 
use a brine solution with a freezing 
temperature at least 10° F below the 
lowest process or air conditioning 
temperature required. In other cases 
brine strength is kept between 1.240 
and 1.250 specific gravity. Magnesium 
chloride brines are not often used at 
high concentrations or low tempera- 
tures because they are unstable under 
these conditions and may cause ex- 
cessive corrosion. 


Operating Pressures 

Condenser and evaporator pressures 
maintained are important to both proc- 
ess plant designers and operators for 
several reasons. In general, the lower 
the pressure and temperature in the 
condenser and the higher the pressure 
and temperature in the evaporator, the 
greater the tonnage obtained from cir- 
culation of a given quantity of re- 
frigerant. Undersize pipes which cause 
excessive pressure losses will decrease 
tonnage obtained with a resulting in- 
crease in power required to drive the 
compressor. Hence, designers must be 
extremely careful when sizing suction 
and discharge piping. Operators must 
see that interior of all piping is kept 
clean and that no valves which might 
obstruct refrigerant flow are partially 
closed. Increased head pressure or de- 
creased back pressure are the first 
signs of poor operating economy and 
must be avoided at all times. 

Parts II and III in this series will 
discuss refinery applications, operat- 
ing and design methods. 

End Part I. Part Il will appear in 


an early issue. 


units, Towers such as these conserve 
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CO, Removal and Dehydration Equipment at the Exell Helium Plont. 
Since this photo was made, a mill-type building has been erected to 


this equipment. 


Growing Demand 
Is Seen for HELIUM 


R. A. CATTELL and HENRY P. WHEELER 
United States Bureau of Mines 


H ELIUM is no longer a rare gas in 
the sense that it is scarce or expensive. 
The Bureau of Mines, United States 
Department of the Interior, can pro- 
duce enough helium from natural gas 
that will go to fuel markets, whether 
or not the helium is removed, to meet 
a demand considerably larger than the 
present one. Large additional quanti- 
ties can be produced from the govern- 
ment’s reserves of helium-bearing nat- 
ural gas. The purchase price of helium 
from the Bureau of Mines is only 
about 11% cents per cubic foot. 


{ Figure | 
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Helium is available for purchase 
from distributors in 80 cities in 33 
states, the Territory of Hawaii, and 
the District of Columbia. It is avail- 
able in volumes great enough to meet 
demands by private enterprise and 
government agencies alike. 

Helium is a rare gas in the sense 
that it is unique. Its properties are un- 
common and provide the basis for its 
growing usefulness. It is a member of 
a family of normally gaseous ele- 
ments that are commonly called “no- 
ble” gases because of their extreme 
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chemical inactivity, It has an atomic 
weight of four; and, at normal at- 
mospheric pressure and 60° F., 1000 
cubic feet of helium weighs about 101% 
pounds. As air under the same condi- 
tions weighs about 7644 pounds per 
1000 cubic feet, the net lift of helium 
in air is about 6554 pounds per 1000 
cubic feet. This amounts to about 9234 
percent of the lift of hydrogen in air, 
which is nearly 71 pounds per 1000 
cubic feet. 

Helium is colorless, odorless, and 
tasteless, It diffuses more rapidly, flows 
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through an orifice faster, conducts heat 
better, and transmits sound at a higher 
velocity than any other gas except 
hydrogen, It conducts electricity bet- 
ter than any other gas except neon. 
It has a lower solubility in water and 
other liquids, a lower refractive in- 
dex, and a lower temperature of lique- 
faction than any other gas. The rate 
of ionization of helium when bom- 
barded with electrons is slower than 
that of any other gas. 

Helium, like hydrogen and neon, 
has a negative Joule-Thomson effect 
at ordinary temperatures; that is, it 
becomes warmer upon being expanded 
through an orifice, instead of cooler 
like most gases. The temperature at 
which the Joule-Thomson effect for 
helium changes from negative to posi- 
tive is very low. 

Liquid helium exists in two forms 
Helium I and Helium Il—and is one 
of the most remarkable substances 
known. It has a density of only 0.23 
gram per cubic centimeter at its boil- 
ing point, 268.9° below 0° C (—452° 
F.). The viscosity of liquid helium at 
271.9° below 0° C, (—457.4° F.) is 
only 1.24 micropoisés. The viscosity 
of water BY 20° C. is about 10,000 
micropoises. At the same temperature 
liquid helium conducts heat better 
than any other known substance. 

Helium has been solidified at 272° 
below 0° C. (—457.6° F.) and 26 at- 
mospheres pressure; but, because it 
is unstable, few properties of solid 
helium have been determined. 

Although helium occurs in the at- 
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PRODUCED FROM natural 
gas, helium is available in 
ample amounts to meet pre- 
vailing and prospective de- 
mands, being neither scarce 
nor expensive. Helium's un- 
common properties provide 
the basis for its growing use 
for numerous purposes. The 
rate at which helium grows 
in importance will depend 
largely on the rate of dissemi- 
nation of knowledge concern- 


Mr. Cattell is chief, Petro- 
leum and Natural Gas Branch 
and Mr. Wheeler is petroleum 
engineer of the United States 
Bureau of Mines. 


mosphere to the extent of one part in 
186,000, and smal! amounts occur in 
radio-active minerals, meteoritic iron, 
and mineral springs, by far the great- 
est recoverable volumes of helium are 
in natural gases produced over widely 
distributed areas in the U. S. However, 
helium is present in enough quantity 
to permit economic extraction in only 
a few localities. The best-known 
sources of supply are in the Texas 
Panhandle, northwestern New Mexico, 
Kansas and Utah. The Cliffside gas 
field which serves the Amarillo, Texas, 
helium plant produces natural gas con- 
taining about 1.8 percent of helium by 
volume. An incombustible gas contain- 


Flow Chart of Helium Plant Process. 


ing 7 to 8 percent of helium is ro- 
duced from the Rattlesnake fiel 
northwestern New Mexico. This field 
supplies helium-bearing gas to the 
Navajo helium plant near Shiprock. 
Helium-bearing natural gases from the 
best sources in Kansas contain 1 to 1.5 
percent of helium, which is slightly 
more than the helium content of gas 
from the Channing area of the large 
Panhandle gas field north of Amarillo; 
however, the volume of helium in the 
Panhandle gas field north of Amarillo; 
the Channing area is available to the 
Exell helium plant. Helium also occurs 
in several Canadian provinces, but 
these occurrences, like all others known 
to exist outside the U. S., are of minor 
importance, 

There are four Bureau of Mines 
helium plants in the U. S. After World 
War Il, three of these plants were 
placed in stand-by status, and the 
plant at Exell, Texas, north of Ama- 
rillo, was operated, It could meet the 
demands by extracting about 60 mil- 
lion cubic feet of helium a year from 
natural gas that is distributed to fuel 
markets, whether or not the helium is 
removed, 

Demands increased rapidly in the 
summer of 1950, so operation of the 
Amarillo plant was resumed in Au- 
gust. The Exell and Amarillo plants 
are now producing at the rate of about 
90 million cubic feet of helium a year, 
and the Otis, Kan., plant is being pre- 
pared for operation. Like the Exell 
plant, the Otis plant is on a privately 
owned pipeline that serves fuel mar- 
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Row of Gas Compres- 
sors at the Exell 
Helium Plant. Each 
compressor performs | 
two services, thus 
acting os a unit to 
pump as much gas 
out of the plant as 
it pumps in. 


kets. If demands do not require opera- 
tion of three plants, the Amarillo 
plant will be placed in a stand-by 
status again, to conserve the federally 
owned helium-bearing gas in the Cliff- 
side field while the demand can be 
supplied with helium extracted from 
privately owned gas that is flowing to 
markets, 

Another plant in standby status at 
Otis, Kansas, also is on a pipe line 
which serves fuel markets; and this 
plant probably will be the next one 
put into operation should the demand 
for helium require it. 

The Bureau of Mines Navajo helium 
plant near Shiprock .is in standby 
status. The helium-bearing natural gas 
reserves available to this plant are 
controlled by the government and are 
being conserved for future use. The 
natural gas will not support combus- 
tion and there is no demand for its 
use as a fuel gas. 

The Bureau of Mines plant at Ama- 
rillo serves as field headquarters for 
the entire helium organization. Here, 
research is conducted to determine 
new and better ways to produce and 
utilize helium. A two-inch high-pres- 
sure line delivers helium from the 
Exell plant to loading facilities at 
the Amarillo plant where it is distrib- 
uted via truck and rail freight in cylin- 
ders resembling those used for oxygen 
but painted in distinctive orange and 
black. The helium-bearing natural gas 
reserves available to the Amarillo 
plant are owned by the government. 

Thus, Bureau of Mines helium facil- 
ities are adequate to supply a great 
peace-time demand without depletin 
helium reserves that might be nokia 
to meet an emergency, Figures 1 and 
2, showing the annual volumes of 
helium produced and the volumes sold 
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to non-federal commercial, scientific, 
and medical purchasers for the past 
13 years, illustrate a postwar stabili- 
zation of helium production and a 
growing demand by private enterprise. 

If the public can become convinced 
that helium is not hard to get or ex- 
pensive, the future of helium seems to 
be secure; the rate at which it grows 
in importance will depend largely 
upon the rate of dissemination of 
knowledge concerning its properties 
and availability. 

A recent bibliography compiled by 
the Bureau of Mines’ lists more than 
2600 articles concerning helium. These 
references include many articles that 
were written by some of the world’s 
greatest scientists—Bethe, Cleve, Col- 
lie, Compton, Crookes, Curie, Dewar, 
Jacyna, Kapitza, Keesom, Langmuir, 
Lockyer, Meissner, Millikan, Nernst, 
Onnes, Priestley, Ramsay, Rayleigh, 
Rutherford, Soddy, Travers, Wilhelm 
and Zelmanov, to name a few. An arti- 
cle, “Helium—the Wonder Gas” by the 
senior author of this article, appeared 
in the Scientific Monthly for October, 
1949 (p. 222). 

Helium will not liquefy until a very 
low temperature is attained. This prop- 
erty provides the basis for its separa- 
tion from other constituents of natural 
gas. Nitrogen and the various hydro- 
carbons in the gas are liquefied in the 
helium production process and helium 
is removed in the gaseous state, 

In the Bureau of Mines plants he- 
lium-bearing natural gas entering the 
separation equipment should be at a 
pressure of about 600 psi., and if the 
incoming pipe line pressure is not that 
great, the gas is compressed in direct- 
connected gas-engine-driven compres- 
sors. Then it is pretreated to remove 
carbon dioxide and water vapor which 
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might plug the small tubes in ex- 
tremely cold interchangers and vessels 
that make up the separation units. 

Carbon dioxide and water vapor are 
removed in a bubble tray tower (con- 
tactor) by absorption with a solution 
of monoethanolamine, diethylene gly- 
col, and water, If hydrogen sulfide is 
present in the gas, it also is absorbed 
in this process. The enriched solution 
then is heated to approximately 270° 
F. in another bubble-tray tower (still) 
where the absorbed gases are released. 
Thus, the solution may be used re- 
peatedly. To assure almost perfect de- 
hydration, gas leaving the absorption 
tower is passed through a drier con- 
taining beds of 4-8 mesh activated 
bauxite. These beds are reactivated at 
a temperature of about 350° F. 

The natural gas, dry and containing 
no carbon dioxide, is conducted to the 
separation area through suitable pip- 
ing. Here it passes through heat-ex- 
change equipment and is cooled by 
outgoing gas to about —220° F., Then 
it is throttled into a crude-helium sep- 
arator, which is operated at about 200- 
250 psi., and —230° F. Under these 
conditions, the natural gas is about 98 
percent condensed; and the gas phase 
consists of about 50 percent helium 
and 50 percent nitrogen. This mixture 
is called crude helium, It is withdrawn 
from the top of the separator, and liq- 
uid is taken from the bottom at rates 
suitable to maintain the liquid level 
constant and to sustain the purity of 
the crude helium. The liquid is throt- 
tled to a pressure of about 70 psi., and 
passed back through the heat exchange 
equipment, where it is reevaporated to 
cool incoming gas. 

f necessary, the outgoing gas is 
compressed to permit its delivery into 
pipe lines or ailte outlets. At the Exell 
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helium plant, compressor cylinders are 
so arranged that each engine performs 
both compressor services; one cylinder 
compresses gas into the plant from the 
pipe line pressure of 250 to 600 psi., 
and another cylinder on the same en- 
gine compresses it from 70 psi. back 
into the pipe line at 250 psi. A block 
gate valve in the pipe line diverts 
gas through the plant and prevents re- 
circulation. 

Crude helium, leaving the separator 
at a pressure a little above atmos- 
pheric, is passed through a heat ex- 
changer (helium interchanger) into 
piping leading to motor-driven four- 
stage helium compressors. A large gas 
holder floats on this line, so compres- 
sion of the crude helium and subse- 
quent purification need not be at the 
exact rate of crude-helium production. 
The compressors increase the pressure 
to about 2700 psi., and the crude he- 
lium goes back to the separation equip- 
ment for further purification. 

Here water vapor picked up from 
the gas holder is removed in a vessel 
filled with nut caustic, and the crude 
helium is cooled by passage through 
the helium interchanger mentioned pre- 
viously, It is directed into coils of tub- 
ing immersed in liquid nitrogen and 
finally into a small vessel surrounded 
by liquid nitrogen. The small vessel, 
together with the vessel surrounding it, 
is called a helium purifier. The small 
vessel alone is called a helium-purifier 
pot. Here at about —310° F. and 2700 
psi., virtually all the nitrogen in the 
crude helium liquefies. It is withdrawn 
from the bottom of the pot and throt- 
tled inte a called a nitrogen 
maker. This vessel is operated at the 
same pressure as the crude-helium sep- 
arator, and a pipe connects the vapor 
space of the two vessels. Thus helium 


v essel 


that is dissolved in liquid nitrogen 
taken from the purifier pot is released 
from solution and recaptured in the 
crude-helium separator. Substantially 
helium-free liquid nitrogen from the 
nitrogen maker is transferred to the 
shell surrounding the purifier pot. 

Helium of approximately 98.2-per- 
cent purity is removed from the top of 
the purifier pot. Until recently this was 
the grade of helium produced, but de- 
velopments in helium-shielded are- 
welding and other metallurgical proc- 
esses require that helium of extremely 
high purity be made available, Rather 
than handle several grades of helium, 
the Bureau of Mines added additional 
equipment to the helium plants, and 
soon helium substantially 100-percent 
pure will be the only grade produced. 
This grade of helium already is avail- 
able in quantity to any industry or 
government agency which requires it. 

In the final purification step, 98.2- 
percent helium at a pressure of 2700 
psi. is passed through activated char- 
coal surrounded by liquid nitrogen. 
Here small amounts of nitrogen and 
hydrogen impurities are adsorbed. Be- 
fore the helium can become contami- 
nated, it is piped directly into shipping 
containers which have been washed, 
dried, evacuated and purged. 

The helium-analysis apparatus for- 
merly used for control purposes is un- 
able to detect any impurity in the 
final product. Until a better method of 
analysis can be found, helium-shielded 
welds of pure aluminum test strips are 
made periodically. If a perfect weld is 
obtained, the helium is shipped; if 
there is a shadow of a doubt regard- 
ing impurity, the helium is repurified. 

Most of the refrigeration for the 
helium production process is obtained 
from the expansion of natural gas in 


the crude helium cycle, A separate 
nitrogen cycle is utilized to supply the 
additional refrigeration needed to sus- 
tain the process. In this cycle, nitrogen 
is compressed in direct-connected gas- 
engine-driven compressors in three 
stages to 600 psi. It is cooled in heat 
exchange equipment, and most of it is 
expanded in a vertical expansion en- 
gine to near atmospheric pressure, The 
cold exhaust vapors from the engine 
are directed through tubes in a vessel 
called a nitrogen liquefier. In the shell 
side of this vessel, the relatively small 
volume of nitrogen that was not ex- 
panded is liquefied at its initial pres- 
sure of 600 psi. Liquid nitrogen from 
the shell side of the nitrogen liquefier 
is added to the shell side of the helium 
purifier and to the annular space sur- 
rounding the activated charcoal as re- 
quired. 

After passing through the tubes in 
the nitrogen liquefier, the cold nitro- 
gen exhaust from the expansion engine 
is directed downward through tubes 
in the crude-helium separator to pro- 
vide a little rectification of the crude 
helium and to add needed refrigera- 
tion to that cycle. It then passes back 
through the nitrogen heat exchanger 
to a gas holder which is connected to 
the suction of nitrogen compressors. 

Nitrogen vapors from the shells of 
the purifiers commingle with exhaust 
vapors from the expansion engine just 
before they enter the tubes of the nitro- 
gen liquefier. Nitrogen produced in the 
helium purifier pot is more than 
enough to compensate for leakage in 
the system. 
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Two New Aijir-Lift Type TCC 
Units Put Into Operation 


| IE SECOND of three Thermofor 


catalytic cracking units of a new type 
auto- 


for production of high-octane 
mobile and aviation gasoline went into 
operation in January at the Beaumont 
refinery of Magnolia Petroleum Com- 
pany, an affiliate of the Socony-Vacuum 
Oil Company, Inc 

increase the refinery's 
high-octane gasoline by 50 
Houdry 


These units 
output of 
percent, 


compared with the 


Detailed graphic 

ponel is one of the 

many design features 

in the new TCC in- 

stallation which 

Magnolia has made 
at Beaumont. 


————> 


fixed-bed units which they replace. The 
first of the new TCC units began operat- 
The third 
is scheduled for early 1951 completion 


ing in October of last year 


Their construction began about a year 
ago. 

Catalytic cracking to produce high- 
octane gasoline was introduced 
mercially in the refining industry by 
Socony-Vacuum in 1936 with the orig- 
inal Houdry units, which utilize fixed 


com- 


Thermofor 

Installed at Magnolia 

Petroleum Company's Beaumont Plant. These 
twin units are the first of their type to be put 


into operation. 

Upper Right—Valves Controlling Kiln Cooling 
Coils in the Twin Air-Lift TCC Units at 
int. 


beds of catalyst through which heated 
charge stock passes 

With these modified new air-lift TCC 
units the charge stock passes through 
a constantly-moving bed of catalyst to 
eliminate a need, as with the Houdry 
units, for periodically closing off por- 
tions of a unit for regeneration of the 
catalyst. 

In the air-lift TCC wnit the catalyst 
moves continuously by gravity from the 
reactor to a regenerator where accumu- 
lated carbon is removed from the cata- 
lyst beads, after which the beads are 
returned continuously to the top of 
the reactor again by an air-lift 
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In addition t the three new TC( 
units at Bearumont, Socony-Vacuum 
nstalling new air-lift TC¢ 
Fast 
Brooklyn, N. Y 
Mich.; 


reign 


units at 


company refineries m Chicago 
Ind.; Buffalo N. Y 
and at Augusta, Kan 
Paulsbor N 

refineries. Constr yn rf 
hit TCC 


Socony-Vacuum to other 


lrenton 
selected 
similar air 
units has been licensed by 
refiners in this 
country and abroad 

Although the new Socony-Vacuum 
designed air-lift TCC unit 


duced only a short time ago 


was imtro 


there are 


already over 20 units of the new design 


being built. They represent a com 


bined charging capacity of more than a 


quarter-million barrels per day 





Cleveland Plant 











ioe NEW $4 million air-lift Ther 


mofor catalytic cracking plant at the 
Cleveland, Ohio, No. 1 refinery of The 
Standard Oil Company (Ohio) also went 
January 

March, 1950, the new unit 
involves the incorporation of two 9000- 


m stream im 


Begun in 


> 


New Thermofor Cat- 
alytic Crocker in- 
stalled by The Stand- 
ard Oil Company 
(Ohio) ot its Cleve- 
land Plant 


Sectional Diagram 

of Socony-Vacuum’s 

New Thermofor Cata- 
lytic Cracker. 


——_ 


barrel-per-day continuous-flow reactor 
regenerator units into the refinery equip- 
originally built in 1944 


The catalyst is small beads, 


ment which was 
about one- 
diameter, which flows 


eighth inch in 


mtinuously through the system 
adds 252,000 


Sohio’s output of 


The new cracker 


gallons per day to 


high-octane gasoline 


Existing fractionating facilities have 


been revamped and incorporated with 


the new 265-foot unit which processes 


0) percent more than its predecessor 


The gas plant operated in conjuction 
with the cat cracker at No. | has also 
been modernized and new instrumenta- 


tion, new pumps and exchangers are 
included 
Cleveland cat 


Sohio’s $100 million 


Completion 


cracker is part ot 


Elliott B. McConnell, right, of The Stand 


d OW C 


, VA 


< ee 
ST 


- 


ee 


expansion and modernization program 
Recently, a new fluid cat cracker went 
on stream at Sohio’s refinery at Lima 
General contractor for the new wnat 


Bechtel Fran- 


was Corporation, San 
cisco 
Three thousand tons of steel piping, 
beams, coils and assorted vessels were 
tallest 
trial structure in the state 
This Sohio cat 


will gain 10 percent more gasoline from 


used in the cracker, the indus 


new cracker which 


each barrel of crude processed than 
was formerly possible at this plant, is on 
the hostoric site of the first Standard 
Oil refinery built in 1870. 

Sohio has five refineries, two in Cleve 
land and one each in Toledo, Lima and 
Latonia, Kentucky, across the river from 


Cincinnati 





pony (Ohio), vice president in charge of 


manufocturing—presses the button to put the big new TCC unit on stream at Cleveland. Others, 
left to right, are J. R. Cuthbert, manager of the Cleveland No. | plant; Marty Marusa, chief 
operator, and Fred Tuttle, control operator, at the big graphic control panel. 
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Pipe Fluid Flow 


Friction Loss Determination 


ELBERT M. De FOREST 
Stanolind Oil and Gas Company, Brownsville, Texas 


HE literature records correla- 
tions®® by which frictional 
pressure drop data for water 


flowing in pipes may be used for pre- 
diction of pressure drop for any fluid 
in pipes. The accuracy of these meth- 
ods is probably within 15 percent of 
the values obtained by the standard 
methods of calculation. The author be- 


THE CALCULATION of fric- 
tional pressure drop values 
for fluids flowing in pipes is 
of continuing interest to proc- 
ess plant men. While excellent 
methods are available for 
making these computations, 
the usual procedures with 
standard equations are time 
consuming. Pressure drop fig- 
ures are needed often in many 
plant projects, and engineers 
generally have devised means 
for making quick rough esti- 
mates of loss values. Many, 
dealing with refinery and gas- 
oline plant hydrocarbon 
liquids, have simply used the 
figures given in tabulations 
for the frictional pressure 
losses for water flow in pipes. 
This is quite rough, but usual- 
ly on the conservative side 
and thus suitable for some 
purposes. The author here 
utilizes data on water flow 
together with suitable vis- 
cosity correction factors to 
provide solutions to flow pres- 
sure drop problems that are 
both accurate and easily 
reached. 


came interested in the possibilities of 
developing a correlation which might 
give more accurate and consistent re- 
sults than the methods now available. 
The following gives the results arrived 
at in the attempt to develop this corre- 
lation. All of the work was done on 
flows in the turbulent region using the 
friction factor data of Pigott® and 
Kemler* as reported in Crane Com- 
pany’s technical paper No, 409, May, 
1942. 

The conventional equations for cal- 
culation of frictional pressure drop of 
fluid flowing in pipes are conveniently 
used with the Pigott data in the fol- 
lowing forms: 

Reynolds Number 
3164 xX OXS 
dxX# 
Where 


Re = Reynolds number 
Q = Flow, rate, gal. per min. 


S = Sp. Gr. refered to water at 
60° F. 


d = Inside pipe diam., inches 


#= Absolute viscosity, centi- 


poise 
Pressure Drop Equation 
aH = 0.031 § x L x Q 


d° 
Where 


4H = Frictional pressure drop, 
feet of flowing fluid 


(2) 


f = Friction factor as given by 
Pigott data 


L = Equivalent length of pipe, 
feet 


Q = Flow rate, gal. per min. 


d= Internal pipe diam., inches 
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It should be emphasized that Equa- 
tion (2) above must be used with the 
friction factor data as given by Pigott 


(Text continued on page 103. Note graphs 
on intervening pages.) 
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as they do not fit the friction factors 
given in most text books and Perry’s 
Chemical Engineer's Handbook, 
Inspection of Equation (2) shows 
that the only variable in the equation 
for equal flow rates of liquid with dif- 
ferent densities and viscosities is the 
value of f, the friction factor. The 
value of { is dependent or Reynolds 


number which in turn varies with-£ 


or kinematic viscosity in centistokes. 

Since the values of f do not vary di- 
rectly it is necessary to take this into 
account if a correction factor between 
pressure drop data for water and other 
liquids is to be arrived at with any de- 
gree of accuracy. This has been ac- 
complished as follows: 

First a chart was set up as given in 
Figure 1. Here kinematic viscosity is 
plotted vs. a correction factor F with 
lines drawn arbitrarily at what was 
judged to be a reasonable spacing. The 
correction factor F is defined as the 
frictional pressure drop of any liquid 
with known kinematic viscosity divided 
by the frictional pressure drop of an 
equal flow of water at 60° F. (kine- 
matic viscosity of 1.1). Calculations 
were then made for construction of a 
series of curves as represented by 
Figure 2. 

Here the flow rate, gallons per min- 
ute, was plotted against correction fac- 
tor F, as defined above, at several 
values of kinematic viscosity. 

Figure 3, Sheets 1-24 are a series of 
curves drawn by making cross plots 
from Figure 1 and the curves repre- 
sented by Figure 2. Kinematic viscosity 
is plotted against flow rate, gallons per 
minute, with correction lines corre- 
sponding to those in Figure 1 as pa- 
rameters. With the flow rate given, and 
a known kinematic viscosity, it is pos- 
sible to use Figure 3 charts to select 
the proper correction line for Figure 
1 and thereby, the proper correction 
factor F to be applied against a fric- 
tional pressure drop value given for 
an equal flow of water at 60° F. (kine- 
matic viscosity of 1.1). 


New Charts 

There are several sources of fric- 
tional pressure drop data for water 
available in the literature; however, to 
be assured of consistent results a new 
and rather complete set of charts for 
pressure drop of water flowing in pipes 
has been prepared. These charts were 
calculated for water at 60° F. using 
Pigott and Kemler data. They are 
presented in Figure 5, Sheets 1-15 as 
uncorrected frictional pressure drop 
curves to be used with the correction 
factors presented in Figure 1. To fa- 
cilitate the use of these curves a sum- 
mary sheet of reduced scale was pre- 
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Uncorrected frictional Pressure Drop - Feet OF Fluid 
Per /000 Feet Clean Stee/ Fipe 


Figure 4 


pared as an index and is given as 
Figure 4. 

Use of the presented charts is sim- 
ple. The kinematic viscosity of the 
lowing fluid is calculated by dividing 
the viscosity in centipoises by the spe- 
cific gravity. With this value, and the 
flow rate, use the proper correction 
line given by Figure 3 to determine 
which correction line to use in Figure 
1. From Figure 1 find the correction 
to be applied to uncorrected pressure 
drop data from Figure 5. From the 
charts in Figure 5, determine the pres- 
sure drop for an equal flow of water 
and multiply this value by the correc- 
tion factor determined from Figure 1. 
For example: calculate the pressure 
drop for 200 gpm. of 96 percent sul- 
phuric acid flowing in 500 feet of 3- 
inch Schedule-40 clean steel pipe at a 
temperature of 32° F. Viscosity of acid 
is 47 centipoises, specific gravity is 
1.86 


‘ PS 47 
K tic viscosity — ——— = 25.3 
inematic viscosity 1.26 
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From Figure 3 Sheet 13 correction line 
= line 4% (The % is interpolated) 
From Figure 1 correction factor F = 1.69 
From Figure 5 Sheet 9 uncorrected AH 

=96.4 


Corrected pressure drop per 1000 feet 
pipe = 1.69 & 96.4= 163 feet fluid 


Pressure drop per 500 feet pipe = “4 X 
163 = 81.5 feet of fluid 


Calculating this problem by means 
of equations (1) and (2) gives a value 
of 80.5 feet fluid which shows good 
agreement between the charts and the 
conventional method of calculation, A 
number of calculations have been 
made by means of the developed charts 
and then checked by means of the 
conventional long method. The results 
of these calculations are shown in 
Table 1. The flow rates for these cal- 
culations were chosen such that they 
would cover a large portion of the 
correction line selection curves and 
thereby give a good check on the 
curves. Inspection of Table 1 will 


(Text continued on page 106. Note graphs 
on intervening pages.) 
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SH DATA FOR WATER. FRICTIONAL 
PRESSURE DROP PER 1000 FEET OF 
CLEAN STEEL PIPE. 


CORRECTIONS ARE REQUIRED FOR KIN- 
EMATIC VISCOSITIES OTHER THAN 1.1. 
(THE VISCOSITY OF WATER AT 60° F.) 


(See also next two pages for additional charts.) 
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show that the results as calculated by 
the presented charts are well within 
the required accuracy of any engineer- 
ing calculations. 

The data presented are all based on 
clean steel pipe. A number of correc- 
tions are available in the literature for 
applying data for clean steel pipe to 
other types of pipes. The data pre- 


‘1300 


sented by Cameron Hydraulic Data 
Book* is probably as reliable as any 
available, 
ACKNOWLEDGMENTS 
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position of the liquid portion of the 
feed as X,. ; ‘ 
ste Process < a lat ons 2) Colculate ~ for each component 
A Sy m of Icu i in the feed relative to the heavier key 
. component at feed conditions. 
For Light Hydrocarbons te 
Ka 
3) Calculate the ratio of lighter 
key component to heavier key com- 
Part Vi. Fractionation (Continued) ponent in liquid feed, 
Mol fraction light key _ 


ere Mol fraction heavy key 
4) Calculate X, ~ for components 


A. J. L. HUTCHINSON . ay 
Fish Engineering Company, Houston — than heavy key in feed. 


rr 


Xa (approx.) = + tea XK) 


MUCH OF the trial-and-error Figure 23. 
work ordinarily required in COLUMN CALCULATIONS 
setting up or checking opera- SHEET 4_MINIMUM REFLUX 

tion of hydrocarbon process- 

ing units is by-passed by a <2 Genpane. . note Ne. Sie 
system of calculations devel- y Basedon Lb __ Process Sheet 7B 

Top Pressur “PSL Ab Bottom Pressure 

oped by the author and expe- ' er — °F Feed Condition | 

dited by use of printed forms. —; — a : ae 


These prepared forms provide a 














an efficient procedure for rat- 
ing major equipment items of 
a process and for making 5} 
usual absorption. stripping, ; 
fractionation and vapor-liquid 
equilibria calculations. 

The basic principles were 
outlined in Parts I and II (Oc- 
tober and November PETRO- . ; 
LEUM REFINER) when the first 
of the calculation forms ap- 
peared. Part Il (December - 

REFINER) presented further em) = TF ots em = ser rat = sam 


forms and considered absorb- — 


er calculations. Part IV (Janu- Win, aed « Sa - tor Se = 


ary REFINER) was devoted to -— 

the calculation of stripping =e 122? 

columns. Part V (February | Top Fach Tome = AT + Toto = 108  »~ 9) > gag 

REFINER) was concerned with 

fractionation calculations, and 

this current section continues SE coma? 

the discussion of light hydro- ame | ER Skt os oa 

carbon fractionation matters. |r 
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Minimum Reflux with Infinite Trays | 72 cena 


INIMUM reflux (D/L) 
AY with infinite trays is deter- 
mined as follows, using the 


form shown as Figure 23 for items 1 
through 13 below: 

1) Calculate the amount and com- 
position of the liquid and vapor feed 
to the column designating the com- 
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Figure 24. Minimum Reflux Factor above Feed Tray. Reference: A. P. Colburn, Trans. AIChE, 37, 805 (1941). 


Figure 25. Minimum Reflux Factor below Feed Tray. Reference: A. P. Colburn, Trans. AIChE, 37, 805 (1941). 


6) 
(L) (appr 
(D) mi 
Yd light key 
heht key 1) X, approx 


7) Assume the pinch temperature 
for the bottom pinch 2/3 the tempera- 
ture difference between the top and 


108 


bottom temperatures plus the top tem- 
perature the upper pinch 1/3 the tem- 
perature difference plus the top tem- 
perature. 

for the overhead at 
the top pinch temperature making 
for the heavier key equal to one. 


8) Calculate 


9) Calculate “~ for the bottoms at 


the bottom pinch temperature making 
x for the heavier key equal to one. 


10) For the top pinch calculate 
[(~,—1).]/~ for constituents 
lighter than light key component, 

11) Determine C, from Figure 24. 

12) For the bottom pinch calculate 
(*,—-1)© for constituents heavier 
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than the heavy key component. 

13) Determine C,, from Figure 25. 
The form shown as Figure 26 is used 
for items 14 through 22 below: 

14) Using L/D for first trial equal 
to (L/D) in approx. previously cal- 
culated, calculate value of X,, for all 
components lighter than the heavier 
key component, selecting the value of 
X,, for the heavier key component so 
that = X, = 1. 

x, Xe 
(x--1) L/D 

15) Caleulate ratio L/B, where 
L==L + liquid portion of feed. 

16) Using ratio of L/B calculated 
above, calculate value of X,, for all 
components heavier than the light key 
component selecting X,, for light key 
so that 

= Xe l 

Xo Xo 
(x,—«)L/B 


X,, light key/X, 


Xm 


17) Calculate r, 
heavy key. 

18) Calculate raz 
heavy key. 

19) Calculate ra/rp. 

20) Calculate C,X, for constituents 
lighter than light key and SC,X,. 

21) Calculate C,,~X,, for constitu- 
ents heavier than heavy key and 
=C,,.~ Xm. 

22) Calculate 


X., light key/X», 


1 
= CaXa) (I— F Ca KE Xm) 


¥ 
(1- 


The correct value of (L/D) mi. has 
been obtained when r,,/r, = ¥. 

The value of r»,/t, changes rapidly 
with a change of (L/D) mi, and ¥ 
changes slowly. If rm/r, is less than 
v the value of (L/D).\. assumed is 
too small. 

Items 16 through 22 are covered on 
form shown in Figure 26, 

23) Generally two or three trials 
will suffice. The values of r,,/r, and ¥ 
for the first two calculations can be 
plotted against their respective L/D 
ratios. The value of L/D at the inter- 
section of the r,,/r, and ¥ lines is a 
close approximation of the correct 
value, If the difference between r,/Tp 
and ¥ is small the plotted value of 
L/D can be taken as the minimum re- 
flux. If the difference between ry,/t 
and ¥ is large, the value of L/D ob- 
tained by plotting should be checked 
by another calculation. 


Relationship Between Operating Re- 
flux Ratio and Theoretical Plates 
Required 
Tke actual number of theoretical 
plates required for a given operating 
reflux ratio may be calculated by using 


Figure 27. For any value of reflux the 
corresponding values for liquid flow- 
ing down the column above the feed 
and below the feed and the corre- 
sponding values of vapor flowing in 
the column above the feed and below 
the feed are calculated on the basis 
of one mol of feed. J is equal to 
LV/VL minus one. Jmin, is equal to 
the same relation for the minimum 
reflux value obtained in the previous 
calculations, Nc») is the total number 
of minimum plates previously calcu- 
lated. N will be the total number of 
theoretical equilibrium steps required 
to obtain the desired separation for 
the assumed operating reflux ratio. The 
actual number of trays required in the 
column can be determined as follows: 


1) Where a Reboiler and Total Con- 
denser are used 


Theor. Trays —I 


Actual Trays = — taht J 
, Plate Efficiency 


2) Where a Reboiler and Partial Con- 
denser are used 


1. _. Theor. Trays —2 
Actual Tray = ——— ah! ba 
I is Plate Efficiency 

The form shown on Figue 28 pro- 
vides space for plotting ¥ against 
L/Dain, and = against L/Dgjn, as well 
as space for the other calculations and 
tabulations necessary for the econom- 
ical selection of reflux ratio and num- 
ber of trays. 

Normally all the liquid hydrocar- 
bon condensates in the plant are col- 


Figure 26A. 
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COLUMN CALCULATIONS 
SHEET S—MINIMUM REFLUX 
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Figure 27. Relationship Between Reflux Ratio and Theoretical Plates, Reference: Trans, AIChE, G. G. Brown and H. Z. Martin, Vol. 38, No. 5; 


lected in a common receiver, and this 
mixture is pumped into the fraction- 
ating equipment where the desired cut 
is made. The method of calculation of 
the heat balance for a given separation 
on a fractionator will be given. 

Reference is made to the forms for 
this calculation, Figure 29. In columns 
1, 2 and 3 of the rectifier calculations 
sheet are entered the various streams 
that are combined in our blending 
tank; column 4 is the total quantity of 
feed to the column. Column 5 is the 
mol percent corresponding to the com- 
position expressed in mols in column 
4. In column 6 is entered the mols de- 
sired as the bottom product from the 
fractionating column with its corre- 
sponding mol percent. Column 7 is 
the difference between colurans 4 and 
6 and is the mols of net overhead. If 
it is desired to make a given net over- 
head product column 7 would be filled 
in and column 6 would be the differ- 
ence between columns 4 and 7. The 
efficiency of fractionation increases as 
the pressure and consequently the tem- 
perature of the fractionation is re- 
duced, In cases where we are not in- 
terested in saving the net overhead or 
any part of the net overhead as a 
liquid, it is desirable to operate the 
column at the minimum pressure at 
which reflux can be produced. This is 
the pressure at which the net overhead 
will be at its dew point at the reflux 
condenser outlet temperature. 

In column 8 enter the mol percent 
of the net overhead or residue. In col- 
umn 9 enter the K-value at the tem- 
perature that can be obtained in the 
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reflux condenser at an assumed pres- 
sure, Column 10 is column 8 divided 
by column 9. If the summation of the 
X’s so calculated equals 100, the as- 
sumed pressure is correct. If the sum- 
mation of the X’s is less than 100, the 
assumed pressure is too low and an- 
other trial has to be made. Conversely 
if the summation of the X’s is more 
than 100 the assumed pressure is too 
high. 

This is the dew point calculation 
that has been given before. 

Next we enter our reflux ratio and 
the total mols of reflux. Then in col- 
umn 15 enter the total mols of reflux 
of each constituent which is the total 
mols of reflux times the X-value cal- 
culated previously, divided by 100. 
Next fill in columns 16 and 18. 

Next calculate the column top tem- 
perature. In order to calculate the col- 
umn top temperature the composition 
of the gross overhead from the column 
must be known. The gross overhead 
from the column is the net overhead 
plus reflux. So enter in column 19 the 
mols net overhead or residue, in col- 
umn 20 mols reflux, column 21 is then 
the sum of columns 19 and 20. Column 
22 is the mol percent corresponding 
to the composition given in column 
21; column 23 is the K at the as- 
sumed top temperature and pressure 
at the top of the column. Normally the 
pressure at the top of the column is 
assumed to be 5 pounds higher than 
the pressure for the reflux accumulator 
calculated above, the piping and reflux 
condenser are usually designed for a 
5-pound pressure drop. 
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Again calculate the dew point for 
the top tray of the column to obtain 
this temperature. This temperature 
then is used to determine the tempera- 
ture range for the reflux condenser and 
heat loads on the reflux condenser. 
Columns 29 and 30 are used to deter- 
mine the total pounds of vapor at the 
top of the column, Columns 31 and 32 
may be used as desired for special 
conditions, The equation at the bot- 
tom of the page on the right is given 
for determining the density of the 
vapors at the top of the column and 
is used for determining the size of the 
column. This calculation will be taken 
up later. 

In column 33, Rectifier Calculations 
Continued Sheet, Figure 30 is entered 
the mol percent of the bottoms prod- 
uct. In column 34 is entered the K- 
values at the assumed bottom tempera- 
ture and operating pressure of the 
column as previously determined, A 
bubble point calculation is made and 
entered in column 35, If the summa- 
tion of the Y’s equals 100 the correct 
assumption of bottom temperature has 
been made. This is repeated until] the 
summation of the Y’s equals 100, This 
then is the correct bottom temperature. 
In column 40 enter the pounds of each 
constituent and in 42 corresponding 
gallons. The specific gravity of the 
bottoms and the reflux are then 
calculated by the formulae given. Like- 
wise the density of the residue is cal- 
culated by filling in columns 43, 44, 
16, and use of the equation given, 

In order to determine the heat load 
on the kettle a heat balance over the 
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column is made as given at the bottom 
of the page. The heat load on the re- 
flux condenser is the heat required to 
condense and cool the reflux, plus the 
heat required to cool the non-con- 
densed gases from column top temper- 
ature to the reflux accumulator tem- 
perature, As these non-condensed gases 
enter the system as liquid and leave as 
a vapor, they will take heat out of the 
system. This heat loss from the system 
is calculated next and is equal to the 
pounds of vapors leaving times the 
difference between the heat content as 
vapor at the reflux temperature and 
the heat content as liquid at the heat 
exchanger inlet temperature. The heat 
lost in the gasoline leaving the sys- 
tem is the difference between the heat 
content of this material entering the 
heat exchanger and its heat content 
leaving the heat exchanger. The sum 
of these three quantities; that is, the 
heat load on the reflux condenser, plus 
the heat lost to the residue vapors, plus 
the heat lost in the gasoline from the 
system, is equal to the heat that must 
be supplied in the kettle. Normally 
add 10 percent to this theoretically cal- 
culated quantity to cover radiation 
loss, thus giving the total heat load 
to be used for design of the reboiler 
and column, 

Although the forms are not made 
up for the case where none of the 
overhead is saved as a liquid, the same 
form can be used for cases where the 
total overhead is condensed. Under 
these conditions the dew point of the 
overhead would not be calculated but 
“x” in column 10 would be changed 
to “y” and the pressure at which the 
overhead would be at its bubble point 
computed. 

Where total condensation of the 
overhead takes place a slight change 
in the heat balance equations is made. 
Under “Heat Load Reflux Condenser” 
the second term in the bracket after 


Lb. Residue 
24 

Ht. Cont Residue 

at Reflux Temp 

Residue Vapors” to “Cool residue and 
Lbs. Vapors Lbs. Residue 

then to ——— and 


24 24 
the first 


is changedto read 


and “To evaporate 


term after the bracket to 
Ht. Cont Residue 
at Reflux Temp 

In fractionating plants where a se- 
ries of columns are used is cascade, 
the bottoms of one column feeding 
directly into the second column with- 
out heat exchangers between, the heat 
content of the liquid leaving the re- 
boilers is used instead of the heat 
content to and from the heat exchang- 
ers in the last equation “Heat Lost in 
Gasoline.” 


This covers the method of obtaining 
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Figure 


the over-all heat load on the stabilizer, 
the heat load on the reflux condenser, 
and the range of cooling in the reflux 
condenser. Now, from the heat load on 
the reboiler, the temperature range of 
the material passing through the re- 
boiler must be determined. It is quite 
obvious that, with a complex mixture 
passing through the reboiler, there 
will be a temperature rise in the liquid 
and vaporization will take place over 
the whole range of temperature of the 
materials passing through the reboiler. 
Therefore, part of the heat going into 
the reboiler goes into latent heat, and 
part into specific. If a pure compo- 
nent is being handled as bottom prod- 
uct, no heat would go into specific 
heat, and the total heat input would 
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be represented by latent heat absorp- 
tion. The wider the boiling range of 
the material in the reboiler, the more 
heat will go into specific heat and, 
consequently, less heat into latent heat. 
An over-all heat balance equation 
around the reboiler can be set up as 
follows: 

Total Ht. = (B+V) X Sp 
+ VX Lt. Ht. 

Where B = Ibs. per hour of bottoms 

V=lIbs. per hour of vapor 
leaving reboiler 


= Temp. rise of liquid and 
vapor in reboiler 


Ht. X 4T 


4T 
This equation must be solved by the 
trial and error method to arrive at AT. 


First of all assume a AT, and then 


113 











from the total heat input, given as our 
kettle load on our Rectifier Calculation 
Continued Sheet, solve for V, as B 
is known. With this quantity of vapors 
and bottom products leaving the re- 
boiler now known in mols, the com- 
position of the liquid entering the 
reboiler can be calculated. Since the 
temperature of the liquid leaving the 
reboiler is known, the temperature of 
the liquid entering the reboiler will 
then be the exit reboiler temperature 
minus AT. Then run a bubble point 
calculation at the column pressure on 
the entering liquid at the assumed tem- 
perature arrived at above. If this liq- 
boiling point, the AT 


uid is at its 


Vapor From 
Rebeouler 
Mel Percent 


Temperature 


v 
7.015.000 + V x 94.2 4 


Liquid From 


aid From 
ebouler 
Mols 


Operating Pressure 420 Psia. 


Bottoms 238 
Product Mii K@ 
Mols Percent 420 Psi 





30.10 


18.867 


A338 
3032 
5802 
2666 
1920 

400 


17.27 
27.55 22.00 
12.66 6.53 
9.12 4.18 
1.90 ‘ 19 
100.00 


21,058 100.00 


Total Heat Load Reboiler 7,015,000 Btu. per hour 
Lt. Ht. Vapors 04.2 Btu. per pound. 

Mol. Wt. Vapors 52.6 

Bottoms 1,213,720 pounds per day 


Assume 30° F. temperature rise 
1,213,720 
x 30 < 605 
au 


per day 


7,015,000 = V x 04.2 (\ 


V = 51,700 pounds per bour 
51,700 x 4 
= 23,589 Mols 
52.6 


Total To 
Rebeiler K@é 
Mels Mol Perceat 


40 52 


17.93 





56.73 
13.45 
15.51 


18.002 
8,006 
10,992 24.62 
4.206 9.42 348 
2.006 64l . 2m 

445 Lao 06 


44,647 91.32 


V 58,183 pounds per hour 
58,183 « 20 
26,547 Mols per day 


52.6 


Total Te 


boiler R 


e 
Mols 


3.932 517 


> BA 44x 


1 


il] assumed too high 17 
V+ 121370 
nonsom + ¥ x 042 + ( ) 
24 


Vaper From 
Rebosder 


Mol Percent Mols 


Liquid From 
"Reboiler 
Mols 


ebeiler | 
Mols Mol Percent 





19,566 41.10 
17.34 
24.46 
p42 


338 
802 11,642 


el) 
400 


3.030 
450 5 


47,005 100.00 


V = 60,329 pounds per hour 


7 Mols per day 


Total Te 218 °F 


Rebeouler 
Mols 


Mol Percent 420 Psi 








3 
5 


1, 


Temperature r 


assumed is correct, If it is not correct, 
assume another AT and repeat the cal- 
culation. This calculation is repeated 
until the liquid entering the reboiler 
is at its bubble point at the calculated 
temperature and pressure of the col- 
umn. If the assumed AT is too low, the 
liquid on the bottom tray will be 
above its bubble point. Conversely, if 
AT was assumed too high, the liquid 
on the bottom tray will be below its 
bubble point. 

As an example of figuring the tem- 
perature rise through a reboiler: 

If no temperature rise had 
assumed in the reboiler, the 


been 
vapor 


114 


338 
932 


802 


20,055 


nie 
on 
400 


21,058 


rate from the reboiler would have been 


7,015,000 


94.2 


24 


33,980 Mols/per day 
52.6 


This would have given a vapor rate 
6453 mols, or 23.44 percent too high. 

In a great many cases, the operat- 
ing pressure of a fractionating column 
is set by other considerations than the 
reflux conditions. This is where old 
equipment is fitted into a new plant, 
or in revamping an old plant to make 
some special product. Even in a new 
plant, it is not permissible to operate 
a fractionating column at too high a 
pressure, Otherwise, the critical range 


at the bottom of the column would 
be reached under which conditions the 
column would be inoperative. In these 
cases it is desirable to calculate the 
amount of the heaviest constituent that 
will be lost in the waste vapors from 
the reflux condenser at the minimum 
reflux condenser outlet temperature 
and maximum outlet pressure. 

For an example of such a case con- 
sider a deethanizer, where the column 
pressure is limited from 350 to 500 
pounds, Methane, ethane, and a cer- 
tain amount of propane will go over- 
head in waste gases. Here, the problem 
would be to calculate the amount of 
propane lost. This can be done in two 
ways. First, by trial and error method 
where different amounts of propane 
lost are assumed, calculating the dew 
point and changing the amount of 
propane until the dew point of the 
overhead material is equal to the 
temperature and pressure in the reflux 
accumulator. There is a rigorous meth- 
od by which this can be solved for the 
number of mols lost directly. Set this 
up by the following equations and 
reasoning. The waste gases must be in 
equilibrium with the liquid in the re- 
flux accumulator, Assuming that there 
are A mols of methane, B mols of 
ethane, X mols of propane. Then the 
mol fraction of methane in the vapor 


phase will be CcRLY Likewise, 


the mol fraction of ethane would be 

B 
A+B+X 
fraction of each constituent by the K 
for that constituent, the mol fraction 
of that constituent in the liquid phase 
is given. The sum of the mol fractions 
in the liquid phase must equal one. 
Therefore, set up the following equa- 
tion for the composition of the liquid 
phase : 


. ete. By dividing the mol 


xX 


(A+B4 u 


X)Ke, 
For ease of use, this equation can be 
arranged into the following form: 


A : x 
“ee PA 
=A+B+X 


Then solving for X, we have the actual 
number of mols of propane lost, It is 
obvious that this could be extended to 
any number of components overhead, 
where only the heaviest constituent 
would be divided between the top and 
bottom product, 

End of Part VI. Part VII will ap- 


pear in an early issue. 
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HOW TO REMOVE— 


Tube Bundles With 
Hydraulic Jack Unit 


| ¢ gene ENT of a new method 
of removing exchanger bundles results 
in lower initial investment for support- 
ing structures in processing plants 

Bundles in shell and tube heat ex- 
changers may now be removed by the 
special exchanger jack in the photograph. 
It has been designed to save construc- 
tion costs, for exchangers supported 
above the ground, by eliminating con- 
ventional pulling beams and their related 
structures 

Other advantages include the fact that 
this improved bundle remover may per- 
mit a more compact general plant layout 
and thus a small plot. Furthermore, ex- 
changer supports themselves may be 
made somewhat lighter since they need 
designed to resist the stress of 
bundle removing arrange- 


not be 
conventional 
ments 

The tube bundle removing device is 
portable and consists of a modified com- 
mercial center-hole hydraulic puller. It 
has an extensible, jointed ram and an 
adjustable yoke to transmit force against 
the bonnet end shell flanges of ex- 
changers of various sizes. The device 
can exert a push on the tube bundle up 
to 12,000 pounds for a maximum dis- 
tance of 16 feet, permitting the removal 


of dirty bundles that could not be pulled 
by usual means. After cleaning, bundles 
are replaced by the same equipment. 
The new method was developed by 
The M. W. Kellogg Company, refinery 
and chemical engineers of Jersey City, 


HOW— 


rum Rack Aids 
Plant Operators 


A DRUM rack in a gasoline plant 
is used for storage, as well as a loading 
rack for barrels of lubricating oil and 
solvents. Construction of the rack is 
such that filled drums can be unloaded 
directly from a truck without the use 
of a hoist, or manpower for lifting. 
The rack end of the skids, shown in 
the picture, are reinforced at one end 
with steel plates. The opposite end of 
the skids is equipped with heavy steel 
straps shaped to lay flat on the bed of 
the truck hauling the drums of oil. The 
skids are designed with a length which 
allows one man to roll drums from the 
truck to the rack without assistance 
Also, the length of the skids reduces 
the angle so the drums. roll slowly to 
prevent impack against each other and 
possible damage. 

When the drums have been unloaded, 
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the truck is moved and one end of the 
skid lowered to the ground. Since the 
rack is conveniently located in the plant 
area, the drums are stored there until 


needed. Then an operator can roll a 
drum down the skids to the ground, 
and to the point where it is needed. 
In some cases, the drum is left on the 
rack, equipped with a valve, and the oil 
withdrawn there as needed 


Speed Valve Grinding 
Job for Compressors 


Gannmme the valves of a large 
compressor is not a difficult job with 
the equipment in use at Station No. 


of Tennessee Gas Transmission Cum- 
pany, Natchitoches, La. In the picture, 




















WOODEN 
FOOT LEVER 
\ 


ae 

















AN ‘ve" STEEL 
eee Roos 
REINFORCING 
BARS I xi" 




















MAINTENANCE The valve is lifted by an overhead HOW— 


And OPERATION crane and placed in the rack. The foot 
lever is inserted over the brace rod as . ° 
How To Do It- shown, under the valve stem. As the ts 


} valve seat is ground, the operator steps 
on the lever and the valve is raised 


>. 
W. W. Singletary, utilityman, and Ed and lowered at ——— to keep the Protect Equipment 


seat from groovin V : ve 

Moore, are overhauling the exhaust aoe rd a. of or as ~ on 
yward agains alve spring, s 

valve from a 1600 hp. compressor et — . ne ee ees 


gine, which is supported in a special when gegen dey the lever is released, BOILER blow-down unit is in use 

rack. The sketch shows construction of ‘"¢ valve spring forces the stem down. jn a gasoline plant to prevent spray be- 

the rack, which was built by J. L. Sauce. Material and photograph by courtesy ing released to the air. Elimination of 

plant repairman, and John Moore, Jr., W. Robertson, result engineer, of the moisture, which settled on the plant's 

No. 5 equipment reduced exterior corrosion 
and paint deterioration 

The body of the unit is a piece of 

20-inch pipe, having flat heads, and 

mounted on concrete supports, as shown 

in the picture. The blowdown line from 


repairman Class B Station 


Better working con- 
ditions enable W. 
W. Singletary and 
Ed Moore of TGT 
Station No. 5 to do 
a better job of over- 
hauling the exhaust 
valve from a 1600- 
hp. compressor 


the boilers enters near the mid-section 
so the force of the stream is dissipated 
inside the unit 

Two vertical stacks of six-inch pipe 
are welded to the top sides of the units 
and are equipped with snubbers, or 
mufflers, having cone-shaped heads, 
which collect water and condensate that 
may rise through the riser pipe connec- 
tions. The snubbers have circular baffles 
for collecting plates for the water, 
which is drained from the mufflers 
through half-inch lines to the water dis- 


HOW— t the rising stem with a screw in a 
irill j " posal system 
lrilled and tapped hole. This screw is 


F| \ | ct not tight, so that the stem will rotate 
s on aive em without winding up the chain. Painted 
a bright eye-catching color, the flags HOW— 
warn plant operators and personnel of 
arn rators the location of the stem, so they can H 
avoid bumping into them and being 0 a 


bruised 


To wana sows | Increases Handling Safety 


tors of suc! exten 





sions as rising stem 


Rusts AD of transferring sulfuric 
acid from portable containers into a per- 
manently installed service tank, the tank 
in the picture is made so it can be 
loaded on a truck and filled at storage 
and returned to the point of opera- 
tion. It is mounted on convenient skids 
Small that will slide easily from the dock onto 
sheet metal the flat bed of a light truck. The per- 

90-deg ngl manent stand is a pipe trame the height 
of the truck body. Side rails guide the 
skid members of the tank onto the 
dock. Conventional fittings are attached 
to the tank for filling and dispensing 
the acid. To load the empty tank on the 
truck, the connections are removed to 
free the tank. The truck is backed 


gate vi 
walkway 
finery 
flag is t 
made 





shop 
with 
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Portable acid tank 
and dock, which is 
equipped with a 
stairway for easy ac- 
cessibility by the 
plant operator. 


against the perma- 
nent tank stand and 
the winch line used 
to pull the tank onto 
the truck body. Re- 
moving the filled 
tank from the truck 
is also accomplished 
with the winch line 
by using a wire line 
line snatch block on the ladder end of 
the dock This apparatus eliminates 
more than one handling of acid, prevents 


HOW— 


Steam Heated Rotary 
Dryer Reconditions Clays 
Wren several copper treaters of 


the dry type are operated continuously, 
the frequency of the operation of 
conditioning facilities is increased 
that this operation can be performed 
without regard for weather and atmos- 
pheric conditions, Skelly Oil Company 
has installed a kiln-type rotary dryer 
in its El Dorado, Kan., refinery 

tefore this equipment was installed, 
the reagent saturated clay was spread 
on a concrete apron for reconditioning 
The services of several men were neces- 
and turn the material on 
expose a fresh surtace 
winds to render the 
friable. Rain stopped 
tarpaulin had to be 
spread over the clay for protection. lf 
high humidity and cloudy weather per- 
sisted, reconditioning was delayed tur- 
ther. The rotary dryer, however, permits 
the contents of any tower to be trans- 
ferred into the apparatus and drying 
accomplished easily without regard for 
litions 


sary to shovel 
the concrete to 
to the sun and 
compacted clay 
this work and a 


weather c 


Varch, 1951 


spills, contamination of ground area 
and provides complete safety for men 
working with corrosive liquids 


The drying unit has a cylindrical shell 
about 5 feet in diameter and approxi- 
mately 20 feet long. It has two hoops, 
or circular tracks, one at each end, 
upon which it rotates in operation. A 
structural steel foundation supports the 
unit and its accessories. Two longitudinal 
shafts in the sub-structure are equipped 
with flanged wheels which match the 
position of the hoops, or circular tracks 
at each end of the dryer. A small elec 
tric motor, mounted with other equip 
ment on an expanded section of the 
foundation, rotates the dryer. Connec- 
tions between the motor and the hori- 
zontal shafts are made through a gear- 
box speed reducer and chains with 
sprockets on the shaft and the speed 
reducer drive shaft. Positive drive 
through both horizontal shafts is ob- 
tained with sprockets on both shafts 
at the ends opposite the motor drive 
The shell of the dryer rests directly 
upon the fianged wheels with four points 
of contact on the circular track, each 
point of contact a positive drive during 
operation 

Four banks of 
are installing inside the dryer. They are 
connected to each other with a circular 
supply line. These pipe coils, of two- 
inch pipe, are attached to the interior of 
the shell with clamps as near the inside 
surface as practical. The control end 
of the dryer is covered with a flat head 


two-pass steam coils 


A Gulf Publishing Company Publication 


MAINTENANCE 
And OPERATION 
How To Do it~ 


attached to the shell rim with bolts. It 
contains a circular opening in the cen- 
ter, through which the steam supply 
line for the heating coils enters through 
a packed swivel. Thus, steam can be 
supplied while the unit is in operation. 
The exhaust flows through a circular 
header attached to the vent end of the 
heating coils with its outlet placed as 
close to the supply line as possible so 
that it will rotate with the unit. The 
vented steam flows from the vessel 
through a sheet metal duct, containing 
the live steam line, to an extension of 
the equipment built as an aspirator. In 
this section of the exhaust system are 
several nipples through which an auxili- 
ary supply of steam is vented to with- 
draw vapors and fumes from the con- 
taminated clays in the dryer. 

Operation of the dryer begins with 
the removal of the copper impregnated 
clay, from dry treater, that has become 
compacted and requires reconditioning 
Che clay is removed in the usual man- 
ner from the top or a side outlet man- 
hole. Clays are transferred directly from 
the treating tower to the dryer and dis- 
charged from transfer containers to the 
interior through a chute, While the con- 
tents of a treating column is being 
moved to the dryer, a workman inside 
the dryer distributes the clay the length 
of the dryer. Fresh air is supplied by 
the steam operated aspirator 

When the clay has been transferred, 
the heating steam is turned into the 
drying coils. As the dryer rotates, the 
mass of clay inside the drum is turned 
and mixed. The compact lumps are 
broken so that excess moisture can be 
removed easily and quickly. When in- 
spection shows the mass of clay to be 
reconditioned, a laboratory analysis- is 
run to determine the necessity for addi- 
tion of reagents. The reagents are 
dumped into the dryer, and the mass 
mixed thoroughly by rotating the dryer, 
without steam being turned into the 
heating coils. Thus, drying, recondition- 
ing and building up the reagent to its 
normal strength are all accomplished 
inside where the copper impregnated 
clay may be left in storage, protected 
from the elements, or removed at once 
and replaced in the treating column. 
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OPERATION SAFETY 


W. A. SULLENDER 
Pan American Refining Corporation, Texas City, Texas 


Bottled Gases: 


Oxygen, acetylene, nitrogen, and other BOTTLED GASES are so 
much a part of the scene around process plants and maintenance proj- 
ects that it is easy to take them for granted, to overlook the really 


SERIOUS SAFETY HAZARD that they present IF SUBJECTED TO ABUSE. 


These BOTTLED GASES are stored at relatively HIGH PRESSURES. 
If the containers are subjected to excessively HIGH TEMPERATURES, or 
to MECHANICAL DAMAGE, disastrous EXPLOSIONS may occur. 


Witless Willie, the lovable little fool shown at work below, may 
look pretty dumb—but the operation depicted actually did happen. A 
construction worker narrowly escaped death from the resulting explo- 
sion when he cut into an oxygen bottle while using an oxy-acetylene 
cutting torch on a plate leaning against a bottle. 


Don't Be 


Like 


Witless Willie 
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Process Steam Generated 
By Using Waste Heat 


JOHN C. ALBRIGHT 


Santa Monica, Calif 


y= Barnsdall Oil Company, in op- 
erating the Newhall gasoline plant, 
utilizes waste head to generate steam 
for use in the distillation section. A 
waste-heat boiler unit effectivetly uses 
the heat of the lean absorption oil to 
supply steam for stripping the rich oil. 
Production cost of the steam is ex- 
tremely small, since the unit is auto- 
matic in operation and the only ex- 
pense is for makeup water. Only an 
occasional inspection is needed by the 
plant operators when the mud drums 
are blown down, usually once each 
tour. 

Operation of the unit does not pre- 
sent any unusual safety hazards to 
personnel and equipment, since the 
temperature of the lean absorption oil 
limits the temperature that can be 
reached in the waste heat boilers. 
Therefore, if the boiler feed pumps 
should fail to deliver water to the unit, 
the heating element would not be 
harmed by excessive temperatures, as 
might occur during low level in a con- 
ventional boiler, Also, when the pumps 
are started again after shutting down, 
water will not blister the metal or 
create an explosive rush of steam which 
might rupture vessels and pipe lines. 

The source of heat for the plant is 
supplied by fuel gas burned in the 
vertical direct-fired rich oil heater. 
Circulation of absorption oil through 
the plant follows conventional process 
methods. The method of stripping 
ethane from the rich oil, however, re- 
quires operation of the entire system 
at a higher pressure than in conven- 
tional systems, wherein ethane is re- 
moved from the raw make after 
stripping from the absorption oil. 
Therefore, higher temperatures than 
normally imposed on the system are nec- 
essary to strip the absorption medium 
in the distillation section of this plant. 


Top photo at left shows position of heat ex- 
changer banks with which steam is generated 
by the use of hot lean absorption oil. Barnsdoll 
Oil Company's Newhall gasoline plant. 

Lower photo shows waste heat boiler built 
in two units which utilizes waste heat in de- 
nuded absorption oil to produce process steam 
at 175 psig. 


Rich oil from the outlet of the vertical, 
direct fired heater is at a temperature 
of 525° F. for the extraction of pro- 
pane and gasoline fractions with a 
higher boiling range. Since the tem- 
perature of the lean oil must be re- 
duced, with such temperatures availa- 
ble, steam is readily generated without 
the use of additional fuel. 

The waste-heat steam generating 
plant consists of twin units, identical 
in all respects, but equipped with con- 
trols and valves for operating individ- 
ually, or in parallel, Each waste heat 
boiler contains three banks of heat 
exchangers, each bank having two 
units of exchangers wherein the heat 
of the lean absorption oil is trans- 


TO 


And OPERATION 
How To Do It- 


UTILIZATION of waste heat 
for steam generation in refin- 
ery processing is considered 
conventional practice, in view 
of the large amounts of heat 
available. Ordinarily, gasoline 
plants do not have sufficient 
waste heat available for steam 
generation, although the use 
of hot lean oil in fractionator 
reboilers and other equipment 
has been widely adopted dur- 
ing the past few years. 

This waste heat steam gen- 
erating unit, described by the 
author, is indicative of the 
operating economy practiced 
in present day gasoline plants. 


ferred to the boiler feed water. Hot 
lean absorption oi] at approximately 
500° F. is piped to the boilers where 
it enters each bank so that the two 
units operate in series. The oil to the 
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entire unit flows in parallel to the 
three banks in counter flow to the 
water pumped to the boilers, Water 
flows through the two sections in each 
bank in parallel. The feed water stream 
is split, so that a stream enters the 
lower pipe inlet of each section. At the 
outlet the streams combine and flow 
to vertical risers to the steam release 
drums, Each bank discharges the hot 
water and steam through separate ris 
ers into a header below the platform 
immediately beneath the steam release 
drums 

The hot oil is controlled by instru 
ments to divert the required volume to 
so that the de 
amount of will be 
duced for processing the rich oil in the 


the waste heat boiler 
sired steam pro 
distillation equipment. Excess oil flows 
through the header to the plant cool 
with the 


and 


ing facilities along lean oil 
used to heat the oil 
which has passed through the waste 


reboi ler s 


heat steam generating exchangers 

The twin boilers are contained in 
common structure, approximately | 
feet high. The two steam flash drums 
and the feed 
trollers are supported in the structure, 
The steam drums are 
i.d. and 72 inches long, mounted in a 
Liquid level con 


a 
5 


automat water con 


40 inches 


also 


horizontal position 


trollers maintain the water level ap- 
proximately one-third the distance 
from the bottom to the top of the 
shells. Each drum contains a large 
manhole in one end for inspection and 
cleaning when necessary. Steam is 
separated from the water in the drums 
and are removed through equipment 
quite similar to that installed on con- 
ventional direct fired boilers, 

Boiler feed water consists largely of 
condensate from separators, supplying 
approximately 85 percent of the re- 
quirements. Makeup is treated to zero 
hardness and chemically treated to 
control scale and foaming. The pH is 


Right—Reciprocat 
ing Boiler Feed Pumps 
Operated with Resi- 
due Gas for Power 
Exhausted into Plant 
Fuel System 


Below, left—Man 
folds on heat ex 
changers control flow 
of water and hot oil 
Mud ring near ground 
operotes os a drum 
to remove sedimen 
tation. Right — End 
view of waste heat 
boilers shows piping 
and steel supporting 
structure 


maintained at about 8.5. All feed 
water to the boilers must first pass into 
an elevated accumulator operating at 
5 pounds back pressure for removal of 
dissolved oxygen, carbon dioxide and 
other foreign vapors. A boiler feed- 
water heater is included with this set- 
ting to maintain a temperature of 
about 230° F. Pressure is maintained 
on the deaerating accumulator with a 
looped water leg. A pressure substan- 
tially above 5 psig. will blow the water 
out of the leg to release excess pres- 
sure in the accumulator. Pressure is 
rebuilt in the system by refilling the 
water leg through a pipe connection 








from the boiler feed pumps, Two re- 
ciprocating duplex steam type boiler 
feed pumps are installed so that one 


may be operated while the other is 
being inspected and repaired. The 
speed of the pumps is controlled by 


Left — Deaerating 
Waste Heat Boiler 
Feed Water Heater 
and Exhaust Steam 
Condenser Accumu- 
lator with Controller 
to Maintain Desired 
Level of water in the 
Steaming System. 


Below—Top view of 
waste heat boilers 
shows steam drums 
and level controls 
with absorber and de- 
ethanizing column in 
rear. 
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instruments operating as liquid level 
controllers on the steam drums of the 
boilers to maintain the amount of 
water in these drums at a constant 
level. 

The steaming capacity of the boil- 
ers, operating separately is approxi- 
mately 2000 pounds per hour. With 
both units in parallel, the amount of 
steam generated will not exceed 3000 
pounds per hour, This is due to the 
available volume of lean oil circulated 
through the extraction system at the 
design rate of 10 gallons per 1000 
cubic feet of gas processed. The plant 
demand is about 1600 pounds per hour 
normally produced by one unit with 
the other as a standby. 

As the boilers are equipped through- 
out with fully automatic instruments 
for heat and control of feed water, the 
unit requires little attention by the 
plant operators. Mud drums below the 
risers from the exchangers to the steam 
release drums are equipped with con- 
stant blowdown through a manually 
controlled valve. Once each shift this 
valve is opened to remove any mud 
accumulation from the drums, and to 
clean the seat of the valve so it can be 
readjusted to bleed the small amount 
of water necessary for constant blow- 
down. Pressure on the steam header 
is maintained at 175 psig., which is 
adequate to introduce process steam 
into the distillation equipment for 
stripping the lean oil. 


i 











Hoover Process Treating Plant, Ashland Oil & Refining Company, Catlettsburg, Ky. 


Sweetening and Desulfurization 
Of Light Petroleum Products 


Port V. Sweetening with Copper Chloride 


V. A 


f 


Consulting Chemical 
ompany 


Magnolia Petroleum C 


‘ OPPER easily reacts with sul- 
( fur and its industrial applica- 
tion for desulfurizing and 
sweetening of petroleum oils has been 
suggested for many years. Processes 
involving the use of metallic copper, 
copper oxides or different salts of cop- 
per were recommended for this pur- 
pose and some of them were employed 
commercially. 
Refining oils with copper in the 
presence of ammonia,"’ hydrogen 
chloride™ or sulfur dioxide” was at- 


122 


KALICHEVSKY 


Engineer 
Beaumont 


Texas 


tempted although these modifications 
of the treating procedures did not 
seem to find a wide acceptance. Cu- 
prous*’"*"° and cupric**°""® oxides 
remove some of the sulfur on heating 
in contact with petroleum and the re- 
action is facilitated by the presence of 
fatty acids,’ oxidizing agents’® or 
light.** Distillation with sodium hy- 
droxide solutions after copper oxide 
refining is claimed to be of additional 
benefit.** 

In addition to oxides several salts of 


THIS ARTICLE on the chemis- 
try of copper chloride sweet- 
ening continues a series on 
the treating practices em- 
ployed for light distillate prod- 
ucts manufactured from sul- 
fur bearing crude oils. Earlier 
articles have discussed the 
general aspects of sulfur treat- 
ing problems in the refineries, 
the methods used in the labo- 
ratory analysis of sulfur com- 
pounds in light petroleum frac- 
tions, the chemistry of sodium 
plumbite treating, and the 
chemistry of hypochlorite 
treating. A subsequent article 
will consider treating proc- 
esses that use alkaline re- 
agents. 


copper were advocated as satisfactory 
sweetening agents. For instance, a pe- 
troleum distillate may be sweetened 
with copper acetate and then refined in 
the vapor phase with fuller’s earth.** 
Dry copper silicate is claimed to pro- 
duce similar results.“ Cupric sulfate is 
often mentioned as a suitable desul- 
furizing material which can be used in 
dry state, in sulfuric acid solution’* 
or in combination with other chemi- 
cals. However, addition of chemicals 
may lead to formation of salts of 
copper other than sulfate because of 
the double decomposition reactions in- 
volved. This may be visualized from 
the various examples given below. 

Thus sweetening of petroleum dis- 
tillates can be effected by employing 
mixtures of copper sulfate with sodium 
hydroxide’ or both with sodium hy- 
droxide and ammonia” or the oil may 
be filtered through an adsorbent im- 
pregnated with a copper salt and an 
alkali metal hydroxide.** Many of such 
combinations involve the use of cop- 
per sulfate and a metallic chloride. 
This results in the formation of cop- 
per chloride whose sweetening action 
is described in detail further below. 
The added chloride may be that of 
ammonium®**-** or sodium**-**** and 
treating may be done in the presence 
of oxygen.® Mixtures of copper sulfate, 
sodium chloride and sodium hydrox- 
ide** and of copper sulfate, zinc sul- 
fate and ammonium chloride were sug- 
gested” while sodium bromide may be 
substituted for sodium chloride.™ 
Treatment with copper is helpful in 
removing corrosive sulfur from the 
oil." 

For refining petroleum copper may 
be employed also in the form of soaps 
or organic acid salts, as represented by 
copper oleate,*’ copper abietate and 


Petroleum Refiner—V ol. 30, No. 3 





copper naphthenate.** Sweetening may 
be done by adding to the oil a solution 
of copper naphthenate in an organic 
solvent*® or the oil may be blown with 
air in the presence of soaps of copper 
and oxidation promoters like pyridine 
or hydroquinone."' Oil soluble salts of 
copper can be helpful in converting to 
disul fides the traces of mercaptans that 
might be left in the gasoline after ex- 
traction with solutizer solution. This 
may be done by blowing with air the 
gasoline to which 0.0005 percent cop- 
per or less has been added.” 

The copper compound which is now 
in a relatively wide use for gasoline 
sweetening is copper chloride. Both 
cuprous** and cupric®® chlorides were 
suggested for this purpose as well as 
mixtures of cupric chloride with other 
substances. These substances include 
metallic copper and copper oxide,®? 
mercuric chloride,** hydrogen chloride 
by itself**** or in combination with 
zinc chloride,“° ammonium chloride,’ 
sodium borate or phosphate* and 


others. Cupric chloride may be de- 
posited on fuller’s earth®* and similar 
adsorbents* before it is applied to the 
oil, Copper bromide may be employed 
as a substitute for copper chloride.” 
Besides mercatans copper chloride is 
capable of eliminating dialkyl mono- 
sulfides from gasoline®* or methyl sul- 
fide from the isopentane fraction.® 

Copper is relatively expensive and 
must be recovered in order to make 
the process economical. The spent rea- 
gent is for this reason revivified usu- 
ally by blowing with air or oxygen, A 
system of packed towers, mixing de- 
vices and settling tanks may be used 
in the sweetening step, the spent rea- 
gent blown with air and then returned 
to the process.* Before the copper 
chloride solution is completely ex- 
hausted the partially spent reagent 
which lost most of its activity might be 
utilized for sweetening gasoline frac- 
tions containing easily oxidizable mer- 
captans before it is regenerated,” 

It is also possible to divide gasoline 


into a low and a high boiling fraction, 
treat the high boiling fraction having 
the less active mercaptans with a cop- 
per chloride solution, combine the two 
fractions and sweeten the blend by an- 
other copper chloride treatment.*° 
Blowing with air and oxygen is effec- 
tive in revivification of spent adsorb- 
ents which were impregnated with vop- 
per chloride**-**-"* but moisture should 
be supplied to replace water lost from 
the system.” Solid catalysts containing 
copper chloride may be treated with 
caustic alkalies to avoid liberation of 
corrosive substances if steaming is in- 
volved,” 

Sweetening with copper chloride 
and regeneration of spent reagent may 
be combined into one step. This can 
be accomplished by treating gasoline 
with a suspension of copper chloride 
in the sodium hydroxide solution while 
passing oxygen through the mixture.*® 
If the oil is treated with copper chlo- 
ride deposited on an adsorbent the 
same results are obtained by mixing 


Copper Chioride Treating Plant in Operation ot Refinery of Lion Oil Refining Company, Ei Dorado, Ark. 
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Copper Chloride Treating Plant at the Louisville, Ky., Plant of Aetna Oil Company. 


oxygen with the oil before contacting 
it with the reagent.’ The same 
method is applicable when copper 
chloride and adsorbents are employed 
in the form of a slurry’**’ or when 
the adsorbent is impregnated with cop- 
per chloride and other chemicals such 
as mercurous chloride.”' Successful op- 
eration depends on the maintenance of 
proper water balance within the sys- 
tem thus avoiding accumulation of ex- 
cess moisture on the adsorbent. The 
water balance may be secured by de- 
hydrating the oil before it is passed 
through the contact mass.” This 
permits the oil to dissolve water 
formed on oxidation of mercaptans to 
disulfides®” and to eliminate it from 
the system. Instead of gaseous oxygen 
oxidizing agents like potassium per- 
manganate may be employed by nix- 
ing them with the copper chloride.” 
Percolating the oil through brucite be- 
fore contacting with cupric chloride 
deposited on clay may facilitate the 
sweetening operation. 

Sweetening with copper chloride de- 
pends on formation of copper mer- 
captides with simultaneous liberation 
of hydrochloric acid. The mercaptides 
react immediately with the acid and 
oxygen forming copper chloride, di- 
sulfides and water. The net result of 


the reactions is therefore oxidation of 
mercaptans with oxygen to disulfides 
and water. Commercial processes uti- 
lizing these reactions may be divided 
into slurry, solid and solution proc- 
esses which find their application ac- 
cording to the various refinery needs. 
Oils charged to the units should be 
free of hydrogen sulfide and elemental 
sulfur, in order to avoid rapid deterio- 
ration of the catalyst. Hydrogen sulfide 
is usually removed by washing the 
charge with caustic alkalies and ele- 
mental sulfur, if present, is eliminated 
by a caustic-polysulfide or similar 
treatment. Care should be exercised 
to maintain a proper water balance 
within the system. 

In the slurry process also known as 
Airco-Hoover sweetening process oxy- 
gen is added to a slip stream of gaso- 
line which is then reunited with the 
main stream before it enters the reac- 
tor."*" The oxygen consumption is 
about 0.1 cubic feet per barrel of gas- 
oline per 0.01 percent mercaptain sul- 
fur. Air may be employed instead of 
oxygen but it requires handling of a 
considerably larger volume of gases 
and necessitates separation of nitrogen 
from the treated product. The quantity 
of water formed on oxidation of mer- 
captans to disulfides is usually about 


50-75 ppm. Although the amount is 
small it must be removed from the 
system to prevent its gradual accumu- 
lation. This is done by dissolving it in 
the gasoline which is dehydrated for 
this pee before it enters the reac- 


tor, Dehydration is normally done by 
passing the charge through the tower 
filled with sodium chloride which is 
renewed at infrequent intervals, 

Another method of increasing solu- 
bility of water in the gasoline is by 
preheating the charge but this is less 
desirable because of the subsequent 
separation of water from the oil in 
storage and possible unfavorable effect 
on gasoline stability, The dehydrated 
gasoline containing dissolved oxygen 
is passed to the contactor containing a 
slurry which consists of 80-percent 
200-mesh clay, 10-percent 40 to 60- 
mesh cupric chloride and 10 percent 
water.”* The initial charge for a 1500- 
barrel-per-day plant is usually made 
up of 180 pounds clay and 20 pounds 
cupric chloride. Sweetened product 
may be contacted with sodium sulfide 
or treated in some other manner if 
this is required for removal of traces 
of copper which it may dissolve. 

In the solid process’* the required 
quantity of air is injected into the 
gasoline under the line pressure and 
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the mixture is passed over a filter bed 
of the copper catalyst. The quantity of 
dissolved air is adjusted by regulating 
the line pressure. The water content of 
the catalyst is maintained at sbout 15 
percent which may require dehydra- 
tion or addition of water to the gaso- 
line charge. 

In the solution process’* no adsorb- 
ent is employed. Sweetening of the 
gasoline and regeneration of the rea- 
gent are accomplished in two steps. 
Gasoline is brought in contact with the 
treating solution, the mixture allowed 
to settle, and the spent reagent with- 
drawn to another vessel where it is 
revivified by blowing with air at about 
10 Ibs. pressure before it is returned 
to the system. The two-step process 
avoids the necessity of contacting gas- 
oline directly with air which may im- 
pair the stability of cracked charge 
stocks. Filtering through hair felt has 
been suggested to improve coalescence 
of the aqueous phase when separating 
oil from the treating solution.™* 

The copper chloride sweetened prod- 
ucts may retain traces of copper which 
contribute to their instability, Several 
methods were suggested for overcom- 
ing this difficulty and some of them 
are used commercially. Washing of the 
sweetened oil with sodium sulfide solu- 
tion has been already mentioned as 
one of the possible remedies.*’ Perco- 
lation through fuller’s earth impreg- 
nated with sodium acid sulfate has 
been suggested,** and suitable equip- 
ment has been described for combin- 
ing copper chloride sweetening with 
copper removal from the treated gaso- 
line in one treating unit.’’ The same 
results may be achieved by adding to 
the oil special chemicals known as 
metal deactivators which neutralize the 
undesirable effect of copper by form- 
ing insoluble copper compounds. These 
chemicals as well as a number of other 
methods suggested for eliminating cop- 
per from the treated products are 
enumerated in Table 1. 

One of the chemicals employed for 
copper removal is the DuPont Metal 
Deactivator which is described in 
slightly greater details as an example 
of the materials used. The active in- 
gredient of this commercial product is: 
N:N’-disalicylidene- 1 :2-diamino- pro- 
pane. Its specific gravity is 1.076 at 
60° F. It has a pour point of 0° F., a 
Saybolt Universal viscosity of 125 
seconds at 100° F, and a flash point 
of 100° F. The quantity added to the 
oil normally varies between 0.0001 
and 0.002 percent on the stock treated 
but occasionally may reach 0.005 per- 
cent, 

Tests for determining the presence 
of traces of copper in petroleum prod- 
ucts are available® and are used when- 
ever necessary. 
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PILOT AND semi-commercial 
plant tests indicate commer- 
cial possibilities for a new 
fixed-bed type treating proc- 
ess. Current trends in the 
processing of high-sulfur 
crude oils lends special inter- 
est to treating processes that 
can accomplish the removal 
of mercaptans from light pe- 
troleum products. 

Mr. Voreck’s present ad- 
dress is Standard Oil Com- 
pany (Indiana), Whiting, Ind. 
Mr. Carroll's is American 
Cyanamid Company. Stam- 
ford, Conn., and Mr. Zurcher’s 
is University of Tulsa, Tulsa. 
Okla., where he is associate 
professor of petroleum re- 


fining. 


T HAD been discovered that sour 

cracked distillates could be 

sweetened by percolation through 
active carbon or devolatilized petro- 
leum coke impregnated with doctor so- 
lution. Straight-run gasolines were 
treated in the laboratory at rates of up 
to 6000 barrels per ton of adsorbent be- 
fore they emerged sour to the doctor 
test. In a semi-commercial plant (Con- 
tinental Oil Company, Ponca City, 
Okla.) an average of 700 barrels of 
butane per ton of active carbon were 
sweetened in a series of runs in which 
the adsorbent was regenerated to its 
original activity each time it had been 
exhausted. 

In the pilot plant as well as in the 
laboratory it was noticed that if the lead 
content of the doctor solution was 
above a certain maximum, the lead mer- 
captides which were formed on the sur- 
face of the carbon would separate from 
the carbon and be carried along with 
the distillate. At first, cracked gasolines 
were colored brown by colloidal lead 
sulfide, the reaction product of the mer- 
captides with free sulfur present in the 
feed stocks. A few tests demonstrated 
that these troubles diminished and 
finally disappeared with decreasing 
lead content of the doctor solution. 
Simultaneously, the capacity of the car- 
bon for adsorption of mercaptides in- 
creased. The present investigation was 
conducted in two steps; first, the be- 
havior of sodium plumbite on active 
carbon was studied, and it was defi- 
nitely established that lead-free sodium 
hydroxide was more active in the re- 
moval of mercaptans from hydrocarbon 
solutions than doctor solution. The sec- 
ond part of the study explored the in- 
fluence of the presence of active carbon 
on the removal of mercaptans by means 


Extraction of Mercaptans 
By Means of Adsorption 


W. E. VORECK, JR., W. C. CARROLL, and PAUL ZURCHER 


of sodium hydroxide and is presented 
here in abbreviated form. 


Reactions 
Sodium hydroxide solutions react 


with mercaptans dissolved in distillates 
as follows: 


NaOH + RSH NaSH+H,0O (1) 


The distribution of the mercaptans be- 
tween the aqueous alkaline phase and the 
oil phase depends on the solubility of the 


mercaptans in water, the quantity of sodium 


mercaptides present, and the ionization of 
the mercaptans as acids. With constant con- 
centration of the sodium hydroxide solu- 
tion, the distribution coefficient is : 


(RSH) water + (NaSR) + (SR°) (2) 
(RSA)on 


If the mercaptides (NaSR) in the 
dividend are removed by some means, 
the equilibrium is disturbed and is re- 
established by the formation of fresh 
mercaptides from the mercaptans in the 


FIGURE 1. Rete of extractions of Mercaptans from Straight-Run Gasoline at 83° F. (Curve 1, 
n-Propyl; 2, iso-Propyl; 3, n-Butyl; 4, iso-Butyl; 5, tertiary-Butyl; 6, n-Amy/). 
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oil phase. Continuous elimination of 
the mercaptides from the aqueous phase 
should thus strip the oil of mercaptans. 
This can be done by absorbents. 


Adsorbents 

Only electropositive or neutral ad- 
sorbents are suitable for removal of 
mercaptans by means of sodium hy- 
droxide. Examples are certain active 
carbons, devolatilized petroleum coke, 
phenolformaldehyde resins or basic 
exchange zeolites. Acidic oxides and 
other materials that react with sodium 
hydroxide are not suitable, An active 
carbon made from wood char was se- 
lected because of its great resistance to 
abrasion. Its particle size was —6 to 
+9 mesh per lineal inch. Important 
properties were 

Ash, weight % 

Moisture (dried at 220° F 

Bulk density, lb. per cf. 

Bulk density, dry, Ib. per cf. 

Actual density, Ib. per cf 


pH 


) %e 


Adsorption Isotherms 

When a fluid stream containing an 
adsorbabie substance passes through a 
bed of an adsorbent at a rate slow 
enough to establish equilibrium, ad- 
sorption occurs in a narrow horizontal 
zone which moves forward from the in- 
let to the outlet of the column. The 
moment the zone reaches the outlet, 
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there is a “break-through,” which 
means that the composition of the efflu- 
ent suddenly changes and becomes 


equal to that of the charge. The capacity 
of an adsorbent column is determined 
by the adsorption isotherms. They rep- 
resent the equilibrium adsorption of 
the adsorbate (mercaptides) on the ad- 
sorbent and are found in a series of 
batch treatments. A given quantity of 
an adsorbent has the following ca- 
pacity : 


(Q) = (C) (W)/(S) 


(Q) is the number of grams of liquid that 
may be treated with (W) grams of ad- 
sorbent, having the capacity (C) grams of 
(S) adsorbed per gram of adsorbent, 
where (S) is the original mercaptan sulfur 
present in the sour distillate in grams of 
sulfur per gram of liquid. The term (Q) is 
converted into volume by dividing its 
weight by its specific gravity. 


In batch treating, 100 ml. of gasoline 
of known mercaptan content were con- 


TABLE 2 
Extraction of Mercaptans with Sodium Hydroxide and with Active Carbon impregnated 
with Sodium Hydroxide 





100 ML. SOLUTION OF MERCAPTANS | 
46 ml. NaOH (12.5% | 


incl Pesesnt | Removed | 
S as RSH Percent RSH | 


MERCAPTANS 
Initial Percent | F 
Ses RSH | 


100 ML. SOLUTION OF MERCAPTANS 

2 ml. NaOH (12.5%) on 1 ¢. Active Carbon 
Initial Percent | Final Percent ’ Removed 

Sas RSH Sas RSH Percest RSH 





0 0565 
0.0848 
0.0456 
0.0478 
0.0617 
0.0347 


N-propyl 


FIGURE 2. Effect of Varying Concentrations of Sodium Hydroxide Solution used to impregnate 
Carbon fer the Removal of Mercoptans. (Curve 1, n-Propyl; 2, iso-Propyl; 3, n-Butyl; 4, iso-Butyl; 


5, tertiory-Butyl; 6, n-Amyl.) 
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tacted with fixed quantities of active 
carbon impregnated with sodium hy- 
droxide solution of 12.5 percent concen- 
tration in such manner that the sodium 
hydroxide content of the carbon was 20 
percent by weight. The sample bottles 
were shaken at Meade wos intervals 
and kept in the dark at constant tem- 
perature. With each test, a blank was 
run to guard against error by oxidation. 
Progress of the reaction was followed 
by analyzing samples after 1, 2, 3, 4, 6, 
8, 20 and 30 hours. For comparison, 
similar tests were conducted with gaso- 
line in contact with sodium hydroxide 
solution in the absence of active carbon, 

The solvent for the mercaptans was 
a straight-run raw Mid-Continent gaso- 
line freed of mercaptans by percolation 
through active carbon impregnated with 
sodium hydroxide. Absence of mercap- 
tans was confirmed by analysis. In 
Table 1 are recorded the properties of 
the gasoline before and after percola- 
tion, 

Figure 1 is a graphic picture of the 
extraction rates of six mercaptans from 
straight-run gasoline at 83° F. The 
abscissa represents the hours of contact 
and the ordinate the number of grams 
of mercaptan sulfur adsorbed per 1000 
grams of active carbon. Table 2 con- 
tains a comparison of the mercaptan 
extraction with sodium hydroxide solu- 
tion and with impregnated active car- 
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FIGURE 3. Effect of Temperature on Extraction of Mercaptans from Straight-Run Gasoline. (Curve 
1, a-Propyl; 2, iso-Propyl; 3, n-Butyl; 4, iso-Butyl; 5, tertiary-Butyl; 6, n-Amyl.) 


bon in 30 hours of contact. Interesting 
is the decrease of the solubility of the 


mercaptans in sodium hydroxide with 


increasing molecular weight of the mer- 
captans while the opposite trend occurs 
in the extraction with impregnated ac- 
tive carbon, 


Concentration of Sodium Hydroxide 


Figure 2 shows the influence of 
changing concentration of the sodium 
hydroxide solution used to impregnate 
the active carbon on the extraction of 
mercaptans at 80° F. Best results may 
be expected from concentrations of 100- 
hydroxide per 


120 grams of sodium 


liter 


Influence of Temperature 

Samples of 100 
solutions were treated at different tem- 
peratures with one gram of active car- 
bon impregnated with sodium hydrox- 
ide solution of 12.5 percent concentra- 
tion. Adsorption of the mercaptans was 


ml. of mercaptan 
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determined after 14 hours of contact. 
he curves in Figure 3 give the impres- 
sion that temperature has little influ- 
ence on extraction. Rising temperature 
should accelerate chemical reaction and 
reduce adsorption. Different factors at 
play seem to balance each other more 
or less in the temperature range of 
0-120° F. These results were confirmed 
during pilot plant runs in severe winter 
weather. 


Vature of Adsorption 

Examination of the adsorption iso- 
therms shows a combination of re- 
actions. If only chemical reaction were 
involved, the isotherms would be almost 
straight lines. Adsorption alone would 
be represented by gradual exponential 
curves. Actually, the graphs combine 
both chemical reaction and physical ad- 
sorption. The order of reaction was de- 
termined by Van’t Hoff’s method, and n 
was found to be 4.311, indicating a 
combination of effects equivalent to a 


fourth order reaction, including adsorp- 
tion, dissociation, and chemical re- 
action. 


Continuous Operation 

Figure 4 is a sketch of the percolator. 
The sour feed was lifted from vessel 
(G) to vessel (B) by means of pressure 
from bulb (A) and siphoned to the 
percolator (D). The latter contained 42 
grams of active carbon impregnated 
with sodium hydroxide in a bed one 
inch in diameter and 12%¢ inches high. 
Flow was controlled by cock (E). Sam- 
ples for analysis were drawn every few 
minutes from this three-way cock. 
Special precautions for preventing ox- 
idation of the mercaptans in the vessels 
(B) and (G) were not considered nec- 
essary on account of the rapid rates of 
operation, 

The raw Mid-Continent gasoline 
(Table 1) was percolated at the rate of 
250 barrels per ton of adsorbent per 
hour at 85° F. A total of 2243 barrels 
per ton were treated. The distillate was 
still sweet to the doctor test when opera- 
tion was stopped, the mercaptan con- 
tent of the charge being very low. Pre- 
formed gum content was reduced from 
0.8 mg. in 100 ml. to 0.0 mg. API grav- 
ity dropped slightly because of evap- 
oration loss as indicated by the increase 
in the initial boiling point. 

In a second test, a gasoline of 0.04025 
percent sulfur as n-amy] mercaptan was 
percolated at the rate of 204 barrels 
per ton per hour. The effluent became 
sour after 398 barrels per ton had been 
sweetened. According to isotherm (6) 
for n-amyl! mercaptan in Figure 1, equi- 
librium is at 38.47 gram sulfur ad- 
sorbed by 1000 grams of active carbon. 
Applying equation (3) to a liquid con- 
taining 0.04025 percent sulfur as 
n-amyl mercaptan, the quantity of 
liquid that can be treated by 42 grams 
of active carbon in the percolator is 


Q 0.03847 42 /0.0004025 4014 grams 


In the percolating test, only 2160 
grams or 53.8 percent of the calculated 
amount were sweetened. In order to 
establish equilibrium, a much slower 
rate of percolation would be necessary. 


Regeneration of Adsorbent 

Samples of one gram of carbon im- 
pregnated with sodium hydroxide which 
had been used in batch treating of gaso- 
line containing 0.0347-percent sulfur in 
the form of n-amy! mercaptan were re- 
generated by alternately steaming and 
air-blowing three times for fifteen min- 
utes in an oven at 220° F, They were 
then impregnated with sodium hydrox- 
ide and contacted with fresh mercaptan 
solution of the same concentration. This 
operation was repeated three times. The 
fresh active carbon extracted 96.8 per- 
cent of the mercaptan from the gasoline 
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solution. After the three regenerations, 
96.4, 95.8 and 96.8 percent respectively 
were removed. 

The percolator was regenerated by 
draining the gasoline, blowing twice 
with steam followed by air in periods 
of 30 minutes, and reimpregnating with 
sodium hydroxide. Effectiveness of this 
procedure was checked by treating a 
gasoline containing a mixture of mer- 
captans (0.0849 percent sulfur), re- 
generating the adsorbent after exhaus- 
tion and percolating a new charge of 
gasoline. The fresh carbon sweetened 
62.1 barrels per ton of adsorbent. After 
three regenerations, activity was 98.9 
percent of the original. Varying the 
rate of thruput of the gasoline between 
83 and 186 barrels per ton per hour 
had no influence on the extraction. 

Time of regeneration may be short- 
ened by increasing the temperature of 
steam and air. In the pilot plant, 110 
pounds of active carbon were regen- 
erated in approximately seven hours. 
All of the sodium hydroxide was re- 
covered in the steam condensate which 
amounted to about 1.2 gallons per 
pound of carbon. This diluted caustic 
solution is free of mercaptans. A part 
of it can be reconcentrated for impreg- 
nation by addition of fresh sodium 
hydroxide, and the balance may serve 
for the caustic pre-wash of the distil- 
lates. Loss of sodium hydroxide is thus 
reduced to a minimum. 


Conclusions 

In adsorption of mercaptans by ac- 
tive carbon impregnated with sodium 
hydroxide, a chemical reaction takes 
place simultaneously with adsorption. 
After completion of the chemical re- 
action, adsorption alone continues, 

Primary mercaptans are most easily 
removed from hydrocarbon solutions, 
tertiary mercaptans least. 

The six mercaptans tested require 
different concentrations of sodium hy- 
droxide for most effective reaction. An 
average concentration of 110 grams of 
hydoxide in a liter seems to be most 
suitable. 

Temperature changes between zero 
and 120° F. have little influence on the 
removal of mercaptans, 

Within wide limits, the rate of flow 
does not influence the amount of dis- 
tillate that can be treated by precola- 
tion. In percolation at practical rates, 
the adsorbent is not completely satu- 
rated before regeneration becomes nec- 
essary. 

The adsorbent is regenerated with 
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steam or with steam and air. 

The sodium hydroxide driven from 
the carbon during regeneration is free 
of mercaptides and can be used for 
make-up and the caustic washing of raw 
distillates. 
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UOP Fluid Catalytic Cracking Unit. 


Process Systems Applicable to 
Military Aviation Fuel Manufacture 


DAVIS READ 


Universal Oil Products Company, Chicago 


URING the last war grade 
1) 100/130 fuel was produced 
in far greater quantity than 


any of the other types of fuel, Of the 
approximately 550,000 barrels per 
day peak production of all grades of 
aviation fuel over 450,000 barrels per 
day was grade 100/130. This fuel was 
composed largely of catalytically 
cracked base stock, alkylate, and iso- 
pentane, although some naphthenic 
straight run and smaller 
amounts of hydrogenated codimer and 
cumene were also required in some 
blends. Only a relatively small amount 
of 115/145 grade was produced but 
during the closing months of the hos- 
tilities the military requirements for 
this grade were increasing, Jet fuel of 
course was not in use by the U. S. 
Armed Forces during the last war. 
While large volumes of jet fuel will 
undoubtedly be required in an all out 
war primarily for fighter planes and 
some types of bombers, it has been 
stated that there will also be a great 
demand for all the grades of recipro- 


gasoline 


130 


cating engine fuel for transport, long- 
range bombers and training purposes. 
As in the last war the greatest empha- 
sis will probably be placed on the 
production of the best grades possible. 
In analyzing the problem of improv- 
ing aviation fuel quality it is interest- 
ing to observe that the types of hydro- 
carbons which are of the best quality 
are the isoparaffins such as isopentane 
and jso-octane and the aromatics such 
as toluene, xylene, ethylbenzene and 
cumene. Benzene is also high in oc- 
tane rating but its use in aviation fuel 
is limited because of its high freezing 
point. The naphthenes, olefins and 
straight-chain paraffins which were 
present as the minor components of 
the 100/130 grade used in the last 
war are of poorer quality, decreasing 
approximately in the order named, 
Inasmuch as the jet fuels now being 
produced are composed primarily of 
fractions from the distillation of 
crude, the processing methods required 
for their production are relatively 
simple and well known. This study is 


therefore concerned principally with 
the reciprocating engine fuels and 
more particularly with the three higher 
grades of these fuels. Apparently the 
freezing point of —76°F. is one of the 
most difficult specifications to meet in 
manufacturing jet fuel. 

A basic process required for the 
production of the intermediate materi- 
als needed for manufacturing recipro- 
cating aviation fuels is that of crack- 
ing, and catalytic cracking produces 
greater yields of these intermediate 
materials than thermal cracking. Simi- 
larly, catalytic reforming can be uti- 
lized for the production of aromatics 
and isoparaffins much more advanta- 
geously than thermal reforming. As 
in the last war the polymerization 
process can be converted from peace 
time to war time use with little diffi- 
culty, although a somewhat different 
approach will probably be used. Of 
great importance is the alkylation 
process since its product is primarily 
isoparaffins boiling in the desired 
range. Recent developments in these 
processing methods are discussed 
below. 

Since VJ-day, approximately 800,- 
000 barrels per day of new catalytic 
cracking capacity of all types has 
been or is being installed. This does 
not include the replacement of exist- 
ing war time fixed and moving bed 
type catalytic cracking units with more 
efficient cracking sections. New Fluid 
catalytic cracking units account for 
approximately 80 per cent or 640,000 


THE INCREASED demand for 
aviation fuels has caused the 
refiner to re-evaluate the 
methods used during the last 
war to produce the types of 
fuels required. While the very 
important question of how 
much fuel of each type will 
be needed in a war emer- 
gency has not yet been fully 
answered, it is possible to 
foresee certain factors which 
must be considered in plan- 
ning future refinery opera- 
tions. This report. delivered 
recently before a meeting of 
the Western Petroleum Re- 
finers Association at Lake 
Charles, La., describes sev- 
eral methods of producing 
aviation fuels and presents 
data illustrating their applica- 
tion, and the probable fuel 
compositions. 
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Gravity “API 


Approximate vol. percent of 
crude 
Approximate position in crude, 
vol. percent 
Operating Conditions: 
Resetor temversture, °F 880 
ctor pressure, psi 12.5 
Combined fed ratio 1.0 1.8% 
Products: Vol. Percent | Vol. Percent 
Methane and lighter La | 1 
Ethylene 
Ethene 
Propylene 
Propane 
Isobutylene 
o-Butylene-1 
p-Butylene-2 
Isobutane 


n-Butane 


Se 2—S> 
?¥ 


-Nee 


Amylenes 
lsopentane 


eckrece cSeeme weg 


RSScoue 


Cycle stock 
————-——— : 
* Weight percent. 
© Recycling beavy cycle stock 


barrels per stream day of this new ca- 
pacity. Thirteen new UOP designed 
fluid catalytic cracking units have 
been placed in operation since June, 
1947, and twelve more UOP units are 
now being designed or are under con- 
struction, Most of these units are of 
the single tower simplified design 
shown in Figure 1. Those units having 


TABLE 2 


a fresh charge capacity above approx- 
imately 10,000 barrels per stream day 
embody the same principles of design 
with the reactor above the regenerator, 
but for mechanical reasons the reactor 
is supported separately on these 
larger units. 


Typical commercial yields obtained 
by relatively high conversion fluid 
catalytic cracking of heavy Mid-Con- 
tinent gas oil are given in Tables 1 
and 2 under Case 2. The information 
given under Case 1 in these tables 
shows a typical fluid catalytic crack- 
ing operation on Mid-Continent gas oil 
during the last war. A comparisun of 
these data will lead to the following 
observations regarding the utility of 
fluid catalytic cracking in a future 
war: 

1) The quality of the base stock 
obtained by cracking the heavy 
gas oil would be unsuitable 
for inclusion even in 100/130 
grade aviation gasoline without 
further processing. This is due 
principally to the fact that the 
heavier gas oil (29.1° API, 332 
molecular weight) produces a 
much more olefinic product than 
the lighter (37.5°API, 235 mo- 
lecular weight) gas oil in Case 1. 
In addition, the use of the war 
time retreating methods for this 
gasoline, such as a second pass 
through the cracking catalyst or 
acid treating, would result in low 
yields because of the chemical 
composition of this material. 

2) The heavier gas oil in Case 2 
produces lower yields of gases 
for subsequent alkylation and 
polymerization than the light gas 
oil. It should be pointed out that 


Fluid Catalytic Cracking Mid-Continent Gas Oils 
Properties 


of Products 


Aviation Gasoline 


Operation 


Light Mid-Continent 
Charge Stock Gas Oi 


Properties of Gasolines Co-340 °F. 


2 


Motor Feel 


Heavy Mid-Continent Gas Oil 
340-430 °F.| Cs-430°P. | Co-340 °F. |340-430 °F. 





Grevity “API 
Reid Vapor Pressure, Lbs 
Bromine Number 
us Sulpbur 
ML. Distillation: 
er F 
5 percent 
10 percent 
30 percent 
50 percent 
70 percent 
90 percent 
EP °F. 
Octane Ratings 
1 clear 
+ Ay TEL/ gallon 
cles 
2+ 3 ce TEL/gallon 
r.2 + 4.6 co TEL/gallon 
3 + 4.6 ce TEL/gelion 
+ 4.6 ce TEL/gallon 
Pertermance Numbers 
F-3 + 4.6 ce TEL/geilon 
F-4 + 4.6 cc TEL/gallon 


= ee — = = 


TABLE 3 
UOP Polymerization Yields 
| 
| i 2 
ight Mid- | Heavy Mid- 
Light leavy 
Gas Oil Gas Oil 








Tsobutylene Polymer 
n-Butylene Polymer 


Total Non-Selective Polymer} 
| 


Codimer > 
Isobutylene Polymer 


* Based on 75 paamer Ca recovery end 95 pueent Ce 
recovery in ts concentration unit. 
* From mixture of isobutylene and n-Butylene feed. 





the type of crude from which 
the gas oil is obtained will, of 
course, have considerable effect 
on the cracking results, In gen- 
eral, an increase in the molecular 
weight of the gas oil from a 
given crude will increase the ole- 
fin content of the catalytically 
cracked products. 

There are at least two important 
reasons why it is not advantageous to 
consider the use of the war time light 
gas oils as charge stock to existing 
catalytic cracking units in a future 
emergency. The more important of 
these reasons is probably that the de- 
mand for motor gasoline and interme- 
diate distillates will be such that the 
cracking of the heaviest gas oil, boil- 
ing iust below asphalt, will be re- 
quired. A second reason is that the 
large volume of jet and diesel fuels 
which will probably be required will 
prevent the inclusion of these light 
straight run fractions in the feed stock 





55.9 31.0 7 
15 erg D “API 
Reid Vapor Pressure, Lbe. 


73 = 
0.04 om 


160 376 IBP °F. 

178 3N: 10 percent 
186 ‘ 30 percent 
203 302 SO percent 
228 70 percent 
264 90 percent 
305 Cd} EP *F 

335 7 Ogee Set Ratings: 
92.2 75 F-1 + 3 ce TEL/gwlon 
2 % F-2 Clear 


= F-3 + 4.6 ce TEL/gallon 
87.5 F-4 + 4.6 ce TEL ‘gallon 


87.3 


umbers: 

3 + 4.6 ce TEL/gallon 

68.8 F-4 + 4.6 ce TEL/gallon 
LU : - 


| —=——a— = 
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Figure 2. UOP Catalytic Polymerization Unit, Chamber Type 


to catalytic cracking. 

From the above discussion, it ap- 
pears that the catalytic cracking proc- 
ess can best be utilized to convert 
heavy gas oils to motor fuels and in- 
termediate distillates as at present, It 
is also apparent that an improved 
method of retreating the more olefinic 
gasolines produced from present cata- 
lytic cracking operations would be ad- 
vantageous. In addition, the use of 
greater proportions of propylene and 
amylenes in producing alkylate than 
was possible in the last war would off- 
set the lower yields of these hydro- 
carbons from the heavier gas oils. 


Catalytic Polymerization 

The total UOP polymerization ca- 
pacity now in operation amounts to 
approximately 51,000 barrels per day 
of motor fuel polymer in 124 units in 
the U. S. and 33 units in foreign coun- 
tries. During the last war, codimer 
was produced by polymerizing buty- 
lenes rich in isobutylene with a re- 
sulting decrease in the total fresh feed 
to the poly units. This product was 
then hydrogenated to iso-octanes and 
blended in aviation fuel. 

The yields obtainable by polymer- 
izing propylene and butylenes in vari- 
ous operations are given in Table 3 
as percentages of the original catalytic 
cracking charge stock shown in Tables 
1 and 2, Since the yields of olefins 
from the original cracking operations 
are lower when processing the heavy 
gas oil in Case 2, the polymer yields 
are also lower in this case. 

The properties of non-selective or 
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motor fuel polymer and typical codi- 
mer and isobutylene polymers are 
shown in Table 4. It will be noted 
that an average codimer F-2 clear oc- 
tane rating of 92 with an F-3 leaded 
performance number of 115 is ob- 
tained after rerunning and hydrogena- 
tion. An F-4 leaded performance num- 
ber of 147 can be obtained after 
hydrogenation of this material, The 
isobutylene polymer has an F-2 clear 


TABLE 5 
UOP HF Alkylation Yields 


Case 1 2 


. Light Mid. | Heavy Mid- 
Continent Continent 


Charge Stocks to Catalytic 
Cracking Ges Of} | Gas Ol 





Charge Stocks to HF Alkyle- 
tien, Vol. Percent t of Charge 
to Cat. Cracking* 

lene 


7 
Codimer (from polymerisr- 


tion 
Yields from HF Alkylation, Vol 
of Charge to Cat. 


a Ak 
Depent 330° WEP Alkylate 
Isobutane required® 


Butylene Alkylate 
Depent 330 TEP piipiate 
Isobutane required® 


Amylene Alkylate: 
Depent. 330 “FEP Alkylate 
Isobute ne re quired® 


Gen * 
vent. AE "TEP Alkylate 
fo required® 


* Based on 75 percent C3 recovery, 95 percent C4 recov- 
ery and 100 percent (5 recovery in gas concentration unit. 
= © Assuming above quantity of isobutane available in 
each case. 


octane rating of 95 after rerunning 
and hydrogenation. 

Since the F-3 performance number 
obtained by hydrogenation of buty- 
lene polymers is somewhat lower than 
can be obtained by alkylating these 
polymers, it is probable that they will 
be alkylated in a future war emer- 
gency. Another advantage for alkyla- 
tion is the fact that more of the normal 
butylenes can be included in the feed 
to the polymerization step if the poly- 
mer is to be alkylated rather than hy- 
drogenated, The demand for isobuty- 
lene for synthetic rubber manufacture 
increases the importance of this latter 
advantage for alkylation. 

A simplified flow diagram of a 
chamber type polymerization unit for 
C, feed only is given in Figure 2. This 
type of operation would be suitable 
for codimer or isobutylene polymer 
production. The major items of equip- 
ment consist of a fired or hot oil pre- 
heater, the reactor or catalyst tower 
and a debutanizer. The amount of re- 
cycle depends on the olefin content of 
the feed with provision for the use of 
recycle as quench in various sections 
of the tower. 


HF Alkylation 


At the present time, seven UOP HF 
alkylation units are in operation and 
three additional wartime units are be- 
ing revamped for start up. The yields 
which can be obtained by alkylating 
propylene, butylene, amylenes and 
codimer are given in Table 5 as vol- 
ume percent of the original catalytic 
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cracking charge stock listed in Table 
1. The yields from the individual hy- 
drocarbons are listed separately in this 
table, together with the isobutane re- 
quired. It is assumed in these calcula- 
tions that all of the isobutane produced 
and recovered from the catalytic crack- 
ing operations will be available. It is 
interesting to note that there is an 
excess production of isobutane when 
alkylating with each of the olefin 
streams separately in Case 1. When 
cracking the heavy gas oil in Case 2, 
however, insufficient isobutane is pro- 


TABLE 6 


Butylene 


Properties of Rerun Alkylates Alkylate 


duced to combine with all of any one 
of the olefin streams produced, with 
the exception of the alkylation of codi- 
mer. 

The properties of typical rerun al- 
kylates are given in Table 6. It is 
apparent that both butylene alkylate 
and isobutylene polymer alkylate are 
superior in quality to the propylene- 
butylene alkylate and the propylene- 
butylene-amylene alkylates. It is also 
evident from these data that while all 
of these alkylates exceed the F-3 per- 
formance numbers required for the 
production of 115/145 grade aviation 


fuel, the alkylates produced from feeds 
containing propylene and amylene are 
somewhat short of the required F-4 
performance number. 

A simplified flow diagram of an HF 
alkylation unit for C,-C, feed is shown 

Figure 3, This process is carried 
out essentially as follows: The fresh 
feed, dried by fractionation or by 
means of a dessicant, flows to the re- 
actor where intimate mixing with the 
acid catalyst and recycle isobutane is 
provided under sufficient pressure to 
keep the mixture in the liquid state. 
The reactor effluent, consisting of un- 


TABLE 7 


for Aviation Fuels 


UOP Platforming Various Straight Run and Recycle Distillate 
Naphthas 


Properties of Charge and Yields 


Test Ne. 





Gravity, “API 728 
Reid Vapor Pressure, Ibs. 
D-86 Distillation : 

IBP °F 

5 a F 

10 percent 

30 percent 

50 percent 

70 percent 

90 percent 

EP “PF. 
Octane Ratings: 

F-3 + 4.6 ce TEL/gallon 

F-4 + 4.6 cc TEL/gallon 
Octane Number: 

P-3 + < - ce TEL/gallon 

om rs: 
F3+ 4.6 ce TEL gallon 
F-4 + 4.6 ce TEL/galion 


isoC a +056 
isoCe+2.2 


isoCs+1.15 
isoCs+3.2 


108.0 105.2 
117 
140 } 


12s 
148 


TABLE & 


UOP Piatforming Various Straight Run and Recycle Distillate 
vels 


Coastal 
St. Res 


Coastal 
St. Ren 


Charge Stock te Reactors Source) St. Rua 


Coastal 





Vol. percent of ( 
Vol. percent of 


Gravity, “API 
Composition, Vel. Percent: 
Paraffins 
Napbthenes 


isoCa+ 1.40 
| isoCe+2.90 


isoCs +0.79 
isoCs+2.4 
106.4 108.7 


132 
146 


122 
142 


‘ear 
F-1 + 3 ce TEL, 
Yields hy. 4 


Reactors: 
Hydrogen, t percent 
ethane, it percent 
Ethane, weight percent 
, Weight percent 
Isobutane, t percent 
n-Butane, wei percent. 
I : ntane, we 
n-Pentane, it percent 
Light Platformate, Vol. 





E. Texas 
St. Res 





203-220 188-213 


59.8 
2.1 


63.74 


F-1 + 3 cc TEL/gallon 
F-3 + 4.6 ce TEL/gelion 
F-4 + 4.6 ce TEL/galion 


Bensene content, vol. percent 

Toluene content, vol. pereent 
Heavy Platformate: 

Gravity “API 


70 percent 
90 percent 
cP °F. 
Octane Ratings: 
F.3 + 4.6 co TEL, gallon 


F-4 + 4.6 ce TEL/gallon 

F-1 clear 

P-1 + 3 ec TEL/grilen 

Toluene content, vol. percent 810 92.3 

Xylenes and Ethyl Benzene, 
vol. percent 


13.0 54 


* Caleulsted to include pentanes produced and sealed from 4.0 ce TEL/galion data 
© Obtained on a blend of proportionate parts of light and heavy Platformate + 15 percent 


sopentane. 


Heavy Platformate, Vol., 
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or recycle 


percent 
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Cut From Motor Fuel 


UOP Platforming Flvid Catalytic Cracked First Pass C,.-340° F. 


Percent of Charge 


Yields, 
Gas Ce and abe aor Aw percent 
Debut. Plath ol. percent 


Properties of Charge and Products 





, “API 


Gravit; 


82.0 


me ce TEL/galion 


cc TEL/gallon 

TEL/gallon 
TEL/gallon 
TEL/galloo 


* Determined on blend of 78 percent debut. light Platformate — percent isopentane 


(7.1 # Rvp. blend.) 
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TABLE 10 


Aviation Gasoline 
Grade 91/96 


Platiormag 
Redwater St. 
Seurce of Base Stock 


Run Naphthe 





Reference Table Now 


748 
Test No. 3 


Blend Composition, Vol. Percent 
Light Platfermate (debutanised 85.3 
lsopentane (960 percent 47 
Total 100.0 


Properties of 
Gravity, API 
Reid Vapor Pressure, Ibe 
ASTM Gum, mg 
77.5 
./ gallon Le 
cL/ gallon “1 
./@pilon 05.3 
“L/ gallon 96.0" 
gallon 99.6 
cL/galion 100.08 


* Eatimeted from velues »t other lead levels 


reacted light hydrocarbons, alkylate, 
and acid, is permitted to separate into 
hydrocarbon and acid phases. Sub- 
stantially complete separation is ob- 
tained by settling and the settled acid 
is recycled to the reactor. The hydro- 
carbon phase will contain some dis- 
solved acid which is removed by frac- 
tionation, The dissolved hydrofluoric 
acid is recovered as an overhead prod- 
uct in fractionation and is returned to 
the reaction system, 

Some heavy polymers are formed 


TABLE 11 


Aviation Gasoline Blending 


Grade 100/130 
Searce of Base Stock 
Reference Table Nos 
est o 
Blend Composition. Vol. Percent 
Alkylate Base 
Blend of Laght and Heavy Platformate? 
Total 


Alkylate 
Properties of Blend and ( ompeonents 





Gravity “API 
Reid Vapor Pressure, he 
Octane Ratings 


ber 
3 + 46 ce TEL/gallor 
jormance Numbers 
3 + 4.6 cc TEL/gallor 
4 + 4.6 cc TEL/gallor 
D-S6 Distillaten 
IBP *? 
10 pereent 
30 percent 
50 percent 
70 percent 
9 percent 


EP *F 


Seurce of Base Stock 





Reference Tables Nos 
Test Ne 


Blead Ne. 





Blend Compostion, Volume percent 
Butylene Alkylate 
Heavy Platformate 


Total 


Properties of Blends and Components 





Octane Ratings 
P-3 + 4.6 ce TEL/gallon (isoCs+ 
F-4 + 4.6 ce TEL/gallon (isoCs+ 


Octane Number: 

F-3 + 4.6 ce TEL/gallon 
Performance Numbers 

P3 + 4.6 ce TEL/gallon 137 

F-4 + 4.6 cc TEL/gallon 150 
Blending Performance Nos. of Platformate* 

F-3 + 4.6 ce TEL/gallon 

F-4 + 4.6 ce TEL/galion 


110.0 


* Assuming alkylate blends at its actual performance number 


in the alkylation reaction but the cata- 
lyst has the advantage that it can be 
regenerated. The heavy polymers may 
be removed from the hydrofluoric acid 
by fractionation and stripping, which 
continuously returns a purified acid to 
the reaction zone. There is, therefore, 
no acid disposal problem, 

After removal of the dissolved acid, 
the hydrocarbon s‘ream is further frac- 
tionated to separate the unreacted hy- 
drocarbons, an isobutane recycle 
stream and alkylate. A rerun tower 
may be provided to separate the light 
and heavy alkylates, depending upon 


+0.07 
>+6 


+0.13 
>+6 


101.7 101.0 


109 102 
229 


3 90 
308 


the end point and quality of alkylate 
required. 


Platforming 

In the previous paragraphs it has 
been shown that alkylate, which is the 
major component of the higher grades 
of aviation fuei, usually has an F-3 
lean rating in excess of that required 
for 115/145 fuel and that it is usually 
somewhat low in F-4 rich rating, par- 
ticularly when produced from feed 
stocks containing propylene and amy- 
lenes. At the present time, several re- 
finers manufacturing 115/145 fuel are 
forced to exceed the F-3 lean specifi- 
cation in order to produce the re- 
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Platforming Coastal Stranght Ran 
188-213 °F 
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Grade 115/145 
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* Alkylate base composition is 51 percent Cs alkylate, 34 percent C4 alkylate and 15 


percent mopentane 


» Blend of light and heavy Platformates in the proportions produced in Test No. 2 


(see Tables 7 and § 
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Figure 3. UOP HF Alkylation Process, C.-C, Feed 


quired F-4 rating. This accounts in 
part for the recent tremendous in- 
crease in the demand for all aromatics, 
most of which have exceedingly high 
F-4 ratings. 

The UOP Platforming process has 
been found to be ideally suit,d for the 
production of the desired aromatics 
from straight-run and natural-gasoline 
fractions. Since the start of operation 
of the first Platforming unit one and 
one-half years ago at Muskegon, Mich., 
by Old Dutch Refining Company, 13 
additional units have been licensed and 
are now in the design or construction 
stages. 

A simplified flow diagram of a Plat- 
forming unit is given in Figure 4 and 
shows the prefractionator, heaters, re- 
actors, and stabilizer arranged for nor- 
mal operation to produce motor fuel. 
The methods of feed preparation and 
the number of reactors and interheat- 
ers required will vary, depending upon 
the type of stock used when producing 
highly aromatic Platformate. 


Recent results obtained in both pilot 
plant and commercial Platforming op- 
erations are given in Tables 7, 8 and 
9. The yields and properties of prod- 
ucts obtained from various straight 
run and recycle distillate naphthas are 
given in the first two of these tables. 
In Tests 1 and 2, relatively narrow 
boiling cuts from Coastal straight run 
gasoline distilling in the 190-220° F. 
range by the D-86 test method were 
processed for the production of toluene 
concentrates. Since the first stock con- 
tained a higher concentration of naph- 
thenes which produce toluene, the yield 
of toluene concentrate was consider- 


ably higher in this test. The quality 
of the toluene concentrate was some- 
what better in the second test; how- 
ever, both concentrates rated better 
than iso-octane plus 6 by the F-4 rating 
with 4.6 cc TEL, per gallon and con- 
tained approximately 95 percent aro- 
matics. 

In the third test listed in Tables 7 
and 8, a 180-400° F. straight run 
naphtha from Redwater Canadian 
crude was processed to yield 61.9 per- 
cent of light Platformate having F-3 
and F-4 ratings of 92.4 and iso-octane 
plus 0.15, respectively, each with the 
addition of 4.6 cc TEL. per gallon. 
The heavy Platformate representing 
20.9 percent of the charge stock had 
an F-1 unleaded rating of 99.8. 

The fourth test listed in Tables 7 
and 8 show the results obtained by 
processing a 156-236°F. naphtha which 
represented 41.4 percent of a coastal 
recycle distillate. In this case, the total 
yield of light and heavy platformate 
amounted to 80.2 percent of the charge 
stock, The total Platformate when 
blended with 15 percent of technical 
isopentane had F-3 and F-4 ratings of 
98 and iso-octane plus 1.25, respec- 
tively, with 4.6 cc TEL. per gallon. 

In the last test given in Tables 7 
and 8, a 190-334° F. naphtha pro- 
duced in the commercial distillation of 
East Texas crude was platformed to 
produce a yield of 84.0 percent by 
volume of debutanized light Platform- 
ate. When this material was blended 
with 22 percent of technical isopentane 
to bring its vapor pressure to seven 
pounds the F-3 and F-4 octane ratings 
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on the blend were 98.0 and iso-octane 
plus 1.1, respectively, with 4.6 cc 
TEL, per gallon, It is estimated that 
only 17 percent butylene alkylate 
would be required to bring this blend 
to 100/130 grade aviation gasoline 
specifications 


From the above data, it is apparent 
that the Platforming process can be 
effectively utilized to relieve the pres- 
ent shortage and meet the increasing 
demand for aromatics for aviation 
fuels, In addition, some straight run 
naphthas, which are available from 
two of the largest oil producing fields, 
can be upgraded for use as base stocks 
to produce 100/130 aviation grade 
gasoline. Since the Platformates from 
these straight run naphthas are low in 
gum and sulphur and have high in- 
duction periods, they are stable in 
storage. 


In the preceding discussion of cata- 
lytic cracking, it was stated that the 
C,-340°F, fraction of the gasoline pro- 
duced from fluid catalytic cracking 
when operated under motor fuel con- 
ditions would normally require addi- 
tional processing to improve its qual- 
ity for use as aviation gasoline base 
stock, Accordingly, a sample of this 
fraction produced in cracking heavy 
Mid-Continent gas oil under the condi- 
tions of Test 2 in Table 1 was proc- 
essed in a Platforming pilot plant as 
shown on Table 9. The yield of debu- 
tanized Platformate obtained in this 
test was 92 percent of the charge stock 
and a blend of debutanized Platform- 
ate and 20 percent technical isopen- 
tane was rated at 98.6 and iso-octane 
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Figure 4. Flow Diagram of UOP Platforming Unit, Motor Fuel Operation 


plus 0.3 by the F-3 and F-4 methods, 
respectively with 4.6 cc TEL. per gal- 
lon. It is estimated that 55 percent of 
butylene alkylate would be required 
to produce a blend having an F-4 per- 
formance number of 130 with 4.6 ce 
TEL. per gallon. The calculated F-3 
performance number of this blend 
would be 112. 


Aviation Gasoline Blending 


Examples of actual laboratory 
blends for the three grades of aviation 
gasoline produced with Platformate, 
alkylate and isopentane are given in 
Tables 10-12. 

As an illustration of the production 
of grade 91/96 aviation gasoline, the 
data given in Table 10 show that a 
blend of 85.3 percent of debutanized 
light Platformate produced in Plat- 
forming Redwater straight run naph- 
tha (Table 8—Test 3) and 14.7 per- 
cent of technical isopentane has F-3 
and F-4 octane ratings of 91 and 96, 
respectively, with only 2.5 ce TEL. 
per gallon. 

As shown in Table 11, a blend con- 
taining 63.4 percent alkylate base and 
36.6 percent total Platformate from 
coastal straight run (Table 8—Test 
2) will exceed the 100/130 octane spe- 
cifications, Similarly, a blend of alky- 
late base and Platformate containing 
only 9.3 percent of the heavy Plat- 
formate from coastal straight run (Ta- 
ble 8—Test 2) exceeded the 115/145 
aviation octane specifications as shown 
in Table 12. It should be noted that 
alkylate produced from propylene and 
butylene was used in these blends, The 
production of this highly aromatic 
Platformate will thus permit the use 


of the lower grade alkylates produced 
from propylene and amylenes and 
thereby greatly increase the potential 
feed stocks for alkylation. 

Additional data on the blending of 
heavy Platformate with alkylate are 
given in Table 13. These blends were 
made using heavy Platformate from 
Platforming coastal straight run 
naphtha (Table 8—Test 1) and high 


quality butylene alkylate. The blend- 


ing performance number of the Plat- 
formate was calculated assuming that 
the alkylate blends arithmetically at 
its actual performance number, On 
this basis, it is shown that the F-4 
blending performance number in- 
creases from 173 in 5 percent con- 
centration to 308 at 50 percent con- 
centration. The F-4 rating of a blend 
of 75 percent heavy Platformate was 
too high for determination. It is in- 
teresting to note that a fuel having F-3 
and F-4 performance numbers of 127 
and 172, respectively, with 4.6 cc TEL. 
per gallon can be produced by blend- 
percent of Platformate with 
the alkylate as shown under blend 3. 


ing 20 


Conclusions 


The following conclusions may be 
reached from a study of the data in- 
cluded in this paper: 

1) The existing catalytic cracking 
units can be utilized more ad- 
vantageously to process heavy gas 
oils rather than the light stocks 
which were charged to this proc- 
ess during the last war. This is 
due primarily to the probable 
demand for large volumes of jet 
and diesel fuels, both of which 


+ + 


would be reduced in supply by 
the catalytic cracking of light 
rather than heavy gas oils. 

A hich yield of stable base stock 
for aviation gasoline blending 
can be produced by retreating 
the highly olefinic catalytically 
cracked gasoline from heavy gas 
oil over the Platforming catalyst. 
The Platforming process can be 
effectively utilized to relieve the 
present shortage of aromatics, 
meet the rapidly increasing de- 
mand for these materials, and in- 
crease the potential supply of 
aviation fuels. 

By increasing the production of 
aromatics with Platforming naph- 
thas from straight run and na- 
tural gasolines, it is possible to 
reduce the quality of the alkylate 
required to meet 115/145 grade 
specifications, This will permit 
the utilization of propylene and 
amylenes and catalytic butylene 
polymers as well as butylenes as 
feed stocks to alkylation units. 
Some straight-run naphthas avail- 
able from conventional com- 
merical crude distillation units 
can be platformed to produce 
high yields of an excellent base 
stock for 100/130-grade aviation 
gasoline. 

Most straight-run naphthas can 
be platformed to produce 91/96- 
grade and 80-grade aviation gaso- 
lines. The low gum and high in- 
duction period of the saturated 
Platformate should make it ex- 
ceedingly stable in storage, which 
is an important factor in military 
use. 
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@ We doubt very much if you have ever read a booklet on 
Condenser Tubes, quite like this one. 
Plant engineers should find it of unusual interest particu- 
larly with present restrictions on copper and its alloys making 
it more important than ever that every last ounce of use be 
squeezed out of the condenser tubes in their plants. 
This 28-page booklet includes data on various copper alloys, 
photos of cut-away tube sections showing various types of cor- 
rosion encountered in condenser tube service and photomicro- s INCORPORATED 
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and Other Personalities 


Three Researchers Tell 
Of Mercaptan Extraction 


AXTRACTION of Mercaptans by 
Means of Absorption,” the article 
which begins on page 126, is a joint 
effort of one internationalist chemist and 
two young American scientists. The 
collaborators are Dr. Paul Zurcher, Wil- 
liam C. Carroll and Wallace E. Voreck, 
Jr., who are presently working in Tulsa, 
Stamford, Conn. and Whiting, Ind. 
respectively 

Multilingual Zurcher’s world-travels 
have taken him from his native Switzer 
land to jobs in all parts of Europe and 
the Western Hemisphere. He speaks and 
French, German, Italian and 
Spanish, as well as English, and in 1946 
took up the study of Russian, “in order 
to be able to look a little behind the 
Iron Curtain.” An energetic sportsman, 
Zurcher favors severe physical exercise, 

long walking trips, horseback 
ling and swimming - 

Zurcher's formal education 
Zuricl where he was graduated as 

emical engineer at the Federal Poly 
technical School, and received his Ph.D 
at the University of Zurich. His thesis 
n electrochemistry won him cash and a 
silver medal. Before coming to the U.S 
n 1915 Zurcher worked in Italy, France, 
Bolivia and Colombia in ceramics, metal- 
of tin, gold and silver and in the 
levelopment of industries. He joined 
Continental Oil Company in 1927 as 
man, specializing mm the devel 

pment of vapor-phase desulfurizing 

After the merger of Continental-Marland 
Oil Company, he became research tech 
nologist, working in dewaxing, manu 
facturing of lubricants and a number of 
other fields. He obtained a patent on 


writes 


such as 


was in 
7 


lurgy 


esearch 
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R. A. CATTELL 


catalytic reforming, among others. Since 
joining the staff of the University of 
Tulsa in January, 1947, he has taught 
petroleum refining and supervised grad- 
uate research, and also has served as 
consultant. Zurcher is the author of the 
chapter on dewaxing in the Third Edi- 
tion of Nelson’s “Petroleum Refinery 
Engineering.” 

['wenty-six-year-old Carroll is a New 
Englander who was forced to choose 
his career from the fields of parcel post 
handling and driving, roofing, store 
clerking, waiting tables, and chemistry— 
in all of which he is experienced. An 
Air Force navigator in World War II, 
Carroll entered Providence College after 
his discharge and received his B.S. in 
chemistry in 1949. He went on to the 
University of Tulsa for graduate study, 
and there was awarded the M.S. degree 
in petroleum engineering-refining, in 
1950. His research project and thesis 
subject was “Desulfurization of Gasoline 
by Activated Carbon Impregnated with 
Sodium Hydroxide.” 

After working for 
Tulsa, as technical sales 
plastic pipe, Carroll joined 
Cyanamid Company at its Stamford, 
Conn., research laboratories in the Tech 
nical Service division. He had previously 
been with Henry Souther Engineering 
Company in Hartford 

Voreck, the other member of the writ- 
ing trio, was born and reared in Charles 
City, lowa, and left home to attend Iowa 
State College, where he received his B.S 
in chemical engineering in December, 
1943. After graduation, he worked for 
Standard Oil Company (Indiana) for 
six months, then spent two years in the 
Navy. Following discharge, he obtained 
an M.S. degree from the University of 
Tulsa. Voreck is now employed in the 
Research department of Standard Oil 
Company (Indiana) at Whiting 


Perrault Brothers, 
advisor on 
American 
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the industry. 


Bureau of Mines Staffers 
Author "Helium" Article 


(yacwiiec Demand Is Seen for 
Helium,” a joint effort of two veteran 
Bureau of Mines engineers, R. A. Cat- 
tell, chief, Petroleum and Natural Gas 
Branch, and Henry P. Wheeler, Jr., pe- 
troleum engineer, Helium Division, ap- 
pears on page 91 

Cattell, the senior member of the 
writing team, is still enthusiastic about 
the lengthy European tour he made last 
summer to inspect oil fields and oil shale 
developments in England and on the 
Continent. He has traveled extensively 
during his 35-year career, both in line 
of duty with his professional interests, 
and also in pursuit of outside interests 
which are primarily “Geography and 
Geology,” according to one friend 

Cattell migrated with his family from 
Iowa to California, via Utah, when he 
was ten. After graduation from Pasa- 
dena High School, he attended the Uni- 
versity of California (at Berkeley), 
where he was graduated in 1916 with a 
degree in civil engineering. After several 
varied years, which included a year 
during World War I with the Army 
Transportation Corps, Cattell went 
abroad doing petroleum engineering with 
S. Pearson and Son and Societe d’ Etudes 
des Recherches et d’Exploitation de 
Petroles en Algerie at Chesterfield, Eng- 
land, and St. Aime, Algeria 

He joined the Bureau of Mines in 
1921, and in 1925 was made chief, 
Helium Division, Washington, D. C. In 
August, 1933, he was named chief, Pe 
troleum and Natural Gas Division (now 
called Petroleum and Natural Gas 
Branch). The Helium Division was 
merged with the Petroleum and Natural 
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PENBERTHY CYCLING JET PUMPS 


Operated by air, gas, or steam 
pressure, pumps (without clog- 
ging) any liquid thot will flow 
through pipes. Lifts fluid from 
lower level and discharges 
against pressure approximately 
equal to operating gas pres- 


i. sure. Operates automatically by 
iW ejector that exhausts the vessel 
"| . . . drawing in liquid . . . then 
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NBERTHY EJECTO 


and its control valve not in con- 
sion proofing easy. Write for 
Bulletin 5030. 
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PENBERTHY E:réloscon Pro 


; 


A simple jet pump operated by air, water 
or steam. Has no moving parts . . . needs 
no lubrication. Will not get out of order 

. weor is not appreciable. Reliable, 
noiseless, compact, convenient and initicl 
cost is very low. Made in bronze, iron and 
wide variety of materials that successfully 
withstand corrosion, contamination and 
high temperatures. Special units developed 
to meet unusual conditions. Write for 


ditions: W rite for new Catalog No. 35. Catalog 34. 














PENBERTHY ALSO MANUFACTURES A COMPLETE LINE OF LIQUID LEVEL GAGES IN BRONZE, IRON, STEEL AND ALLOYS pump is corrosion | 
eu proof, durable, thor- 
Write for Bulletin 
4929. 
PENBERTHY INJECTOR COMPANY ; 


DETROIT 2, MICHIGAN 
Established 1886 Canadian Plant, Windsor, Ontario 
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Gas Division when Cattell took charge 
of the latter in 1933. He now has charge 
~ the Bureau of Mines technologic and 
economic research on petroleum, natural 
gas, helium and oil shale; acquirement 
and development of natural gas; helium 
and oil shale; acquirement and develop 
ment of helium-bearing natural gas prop- 
erties; construction and operation of 
helium plants to supply all governmental 
and private demands; and construction 
ind operation of the Oil Shale Démon 
stration Plant at Rifle, Colo 
ll hildres Betty Rutl 
in college 
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August, 1944 served at the Washing 
ton office fror August, 1944, to June 
1947. Wheeler then returned to the Exell 
plant and f tne past } years 4 
charee cate the Ur f Ala 
vas graduated in 1942 with 

majoring in journalism 

He served in 
War II, and 
rank of 


leun 


leum and natural gas industries in New 
York City as assistant to the petroleum 
editor 1946 through 1947. In 1947 
he transferred to Dallas in connection 
with the organization of the Southwest 
Edition of The Wall Street Journal, and, 
until he resigned to join Perroteum Re 
FINER, handled oil and gas news as well 

ynomic developments in other 


first assignment 


was from 
ugh 


was put 


assista versity 


minor economics 
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Cracking Unit for the Small 


May, 1946 
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"Poor Fish" Have Good 
Chance With DeForest 


aviation ftueis begins 
$ previ ibuti 
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Planning 
ust, 1947 
a member of the Pipe Fluid Flow Friction Loss 
nent department of mination,” which appears on page 
t Kansas engineer looking for the right 
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niversity, 
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leaving in 1937 
the University 
UOP in 1938 


Read's preset 


and Kansas-reared, De 
left the sunflowers to attend the 
niversity of Tulsa, where he received 
Aviat Fuel degree in petroleum engineer 
the Westert . 1940. After graduation he went 
m meetir ) wk aS process engineer in organic 

e February chemicals synthesis for E. 1. duPont de 
Nemours and Company. He left duPont 
in 1946 to become chief process engineer 
for Spencer Chemical Company, a posi 
tion he held until 1948, when he joined 
Stanolind Oil and Gas Company in its 
Perro.eum Reriner as its Synthol pr DeForest’s present job 
Editor. His New York is that of operating engineer in 
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Mathematics Hobbyist 
Writes of Stack Design 


D, DICATION to 


has marked the career of Charles H. 
Fork, author of “Stack Foundation De 
sign,” which begins on page 81. A reg 
istered civil and structural engineer in 
California, Fork’s after-hours moments 
are trequently devoted to the t 
mathematics, which he 
hobby 

Now 
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study 
pursues as a 


Com 
Fork 
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with Ralph M 
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structural me 
mathematics, first at the 
University of Michigan and later at the 
University of California. He compiled a 
book, “Structural Design Data,” an ex 
tensive discussion on the deflection of 
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neering in 1912, he 
ing studies in advanced 
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During World War II, Fork taught 
several war training courses in struc 
tural design for the University of Cali 
fornia. He is a member of the Structural 
Engineers Association of Southern Cali 
fornia 
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P. Frame, formerly of Cities Serv- 
ice Oil Company, is new assistant dep- 
uty administration for Domestic Indus 
try Operations. He will supervise all 
PAD divisions affecting domestic affairs, 
including refining, supply and transpor 
tation, production and materials 
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WVEICIOUS 
CiRCLE 


HE more steel America produces the more machines are made—that 

means we need more gasoline, fuel oils and lubricants to operate the 
machines—so we need more steel to drill wells and to build pipe lines and refin- 
eries to provide the petroleum products to keep the machines running. It 
becomes a vicious circle—but we're helping break it up. 


McKee Company’s Iron and Steel Division is assisting materially in in- 
creasing iron and steel producing capacity—and thereby petroleum producing 
and refining capacity. McKee has in process of design, engineering and con- 
struction 6 Blast Furnaces, 2 Integrated Steel Plants, 1 Open Hearth Plant, 
6 Major Petroleum Refinery projects and some 50 miscellaneous projects. 


McKee’s combined, world-wide experience and broad services to these two 
basic industries—steel and oil—continue to prove advantageous to both. 
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AND CONSTRUCTI 


ENGINEERS AND CONTRACTORS + ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 
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OTHER 
REASONS FOR USING 
FILTROL CATALYSTS 


HIGHER OCTANE BARRELS 

HIGH BUTYLENE YIELD 

Low COST 

SULPHUR RESISTANT CATALYSTS 
FASTER REGENERATION RATE 
LOW ATTRITION RATE 
TECHNICAL SERVICE 
UNIFORMITY 

LOWERED EXCESS BUTANE 


TO MEET THE GROWING DEMAND FOR 
FILTROL CRACKING CATALYSTS, FILTROL 
CORPORATION HAS COMPLETED A NEW 
PLANT AT SALT LAKE CITY FOR PRODUC- 
TION OF CATALYSTS. 


THESE NEW PRODUCTION FACILITIES 
SUPPLEMENT FILTROL'S OTHER PLANTS 
AND GREATLY INCREASE THE AVAILABILITY 
OF EFFICIENT, LOW COST CATALYSTS FOR 
REFINERS EVERYWHERE. 


FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS. 


CATALYSTS ano ADSORBENTS 
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Allocation of TEL Fluid 
Effective This Month 


Tetraethyl lead fluid for use in civilian 
motor fuels has been placed under for- 
mal allocation by PAD 

By allowing each refiner a base allot- 
ment of 1 million pounds of TEL fluid 
or such smaller amounts as he may have 
used in 1950, responsibility for contrib- 
uting to the building up of a reserve 
supply of TEL for the military avgas 
program will fall largely upon the larg- 
est consumers 

The 54 refiners who last year used in 
excess of 1 million pounds will be per- 
mitted in the coming 12 months an extra 
amount equal to only 80 percent of that 
excess. Those refiners who in 1950 con- 
sumed under 1 million pounds will be 
entitled automatically to at least that 
same quantity this year 

Approval of the principles underlying 
the allocation order have been given un- 
qualified approval by a number of major 
oil firms who have already contacted 
Deputy Petroleum Administrator Bruce 
K. Brown. 


New Southeastern LPGA 
Will Meet March 19-21 


The newly organized Southeastern 
district of the Liquefied Petroleum Gas 
Association will hold a convention and 
trade show March 19-21 at Atlanta, Ga., 
at the Biltmore Hotel 

Paul M. Welch, vice president of 
Citizens & Southern Bank, Atlanta, will 
discuss the general business outlook and 
LPG financing; ‘ E. Blome of the 
William Wallace Company, Dallas, will 
speak on the venting of gas appliances, 


and M. A. Ennis, sales training director, 
Cribben & Sexton Company, Chicago, 
will discuss sales promotion. 

Hermann Paris, Georgia Automatic 
Gas Company, Atlanta, is chairman of 
the convention committee, T. G. Fields 
is district secretary. 


Industrial Mobilization 
Stressed by Information 


The Oil Industry Information Com- 
mittee has reshaped its program to 
focus public attention on the increased 
responsibilities that mobilization places 
upon the industry. Recognizing that the 
job ahead will greatly affect the indus- 
try, the committee restated its basic 
objective: “To help reaffirm the faith of 
the American people that their individ- 
ual interests, as well as those of the 
nation, in peace or in war, are best 
served by competitive, privately-man- 
aged oil companies.” 


Two Qualify for Defense 
Plan for Amortization 


Only two oil companies, White Fuel 
Corporation of Boston and Union Oil 
Company of California, qualified for fast 
tax “write-offs” for defense plant expan- 
sions, according to Defense Mobilizer 
Wilson. 

White qualified for accelerated amor- 
tization on $800,000 investment for ex- 
pansion of oil storage facilities, while 
Union was given certificate on a $135,- 
000 investment to increase aviation gaso- 
line production. (See page 75.) 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly 
Petroleum Institute weekly reports, which are estimates on 


reports; all others from American 
Bureau of Mines basis. 
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Humble Research Building, Baytown, Texas 


Humble Opens Research 
Building at Baytown 


Humble Oil & Refining Company’s 
new refining research building at Bay- 
town refinery was officially opened, Feb- 
ruary 24. The building joins pilot units 
and service facilities in the same area 
to make up the Baytown research center. 

Movable partitions between labora- 
tories are arranged in such manner that 
any laboratory in the new building can 
be made larger or smaller, as the cur- 
rent research project dictates. 

Besides offices and laboratories, there 
are a well-stocked library and reading 
rooms, two large conference rooms 
which can be combined when neces- 
sary, locker and shower rooms, and a 
lunch room, 


Industries, Oil Included, 
Get Only Part of Smog Blame 


Only a passing reference to the petro- 
leum industry—originally blamed as a 
prime contributor—is made in the report 
of Stanford Research Institute, based 
on a year-long survey, on smog in Los 
Angeles area. 

Principal cause of smog is believed by 
the Institute to be the incomplete com- 
bustion of nearly 50,000 tons a day of 
fuel and rubbish. The Institute reported 
finding 60 percent of materials put into 
the air came from automobile and bus 
exhaust gases, burning of garden trash 
and fuels for heating homes, stores and 
office buildings. They held various in- 
dustries liable for the remaining 40 per- 
cent of pollution, 

Experiment and research by Dr, Mor- 
ton L. Barad, meteorologist of General 
Electric Company, and announced last 
month, have indicated that industrial 
smoke stacks 300 to 400 feet high would 
discharge gases at an elevation where 
the increasing temperature would elim- 
inate settling smog 


Aviation and Oil Leaders 
Will Address Tulsa Meet 


Washington leaders in the fields of 
aviation and oil preparedness organiza- 
tion will be featured speakers at the 
3th annual convention of the Natural 
Gasoline Association of America when 
it meets in Tulsa April 25-27 

W. A. Baden, Anchor Petroleum Cor- 
poration, Tulsa, is chairman of the pro- 
gram committee, other members being 
Robert Boykin, Fullerton Oil Company, 
Pasadena, Calif.; Allen T. Givens, Col- 
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texo Corporation, Monroe, La.; H. W 
Harts, Warren Petroleum Corporation, 
Tulsa; T, W. Legatski, Phillips Petro- 
leum Company, Bartlesville, Okla; 
M. L. Mayfield, Hiwan Oil and Gas 
Company, Houston; Howard B. Shel- 
ton, Sohio Petroleum Company, Okla- 
homa City; Ben H. Wilhams, J. S 
Abercrombie Company, Houston; and 
John F. Lynch, La Gloria Corporation, 
Corpus Christi, Texas 


Oil Demands Rising 


A 12-percent gain in the total demand 
for all oils is forecast for the first quar- 
ter of 1951 by the Bureau of Mines. The 
upward trend in domestic demand for 
all oils which started in 1950 is further 
accentuated by abnormally cold weather, 
increasing military requirements and 
indications that exports are seasonally 


higher than anticipated 


Monsanto Promotes Two 
John L. Gillis, vice president of Mon 
santo Chemical Company and general 
manager of the Merrimac Division at 
Boston, was named general manager of 


the Organic Chemicals Division, St 


Louis. He succeeds William G. Krumm- 

rich who died recently 
Charles H. Sommer, Jr., 

was appointed Merrimac 


eral manager 


Canadian Oil Development 
Necessary for UN Defense 


The development of the Canadian oil 
industry was cited last month by Frank 


of St. Louis, 
Division gen 


M. 
Petroleum 
“could 
fighting a common enemy 


Porter, president of the American 
Institute, as a factor which 
well become indispensable in 
"in the future 


when he spoke before the Western Can- 


ada Petroleum 
He said that the 


Calgary 
war po- 


Association at 
“increased 


tential which Canadian oil gives to the 
United Nations and our common cause” 


is 


extremely important to this hemi- 


sphere. 


TEL Capacity at Peak 


ity 
million and 535 million pounds in 
according to Ethyl! Corporation 

pointed out that even if military 
demands 
levels in 1952, 


Tetraethyl lead manufacturing 


capac 
525 
1952 
It was 
TEL 
should reach World War II 


the amount remaining for 


in the U. S. will reach between 


civilian gasoline use would be considera 


bly 


in excess of 1945's total capacity 


New Designs in Cat Cracker 


This drawing gives a comprehensive picture 
of the Fluid catalytic cracking unit, with a 
reactor thruput of 60,000 barrels per day, now 
under construction at Port Arthur, Texas, for 
Gulf Oil Corporation 

Designed and being build by The M. W 
Kellogg Company, the unit is the largest ever 
done completely by an engineer-contractor 
Several design improvements, according to 
Kellogg, reduce initial costs as well as improve 
the efficiency of the process itself. The re- 
generotor, designed to operate at higher tem- 
peratures than those normally used in Fluid 
units, will permit foster regeneration 
of catalyst, and also decrease the 
amount of catalyst that must be cir- 
culated to maintain the necessary heat 
in the reactor 

These higher temperatures require 
the use of a special stainless steel 
standpipe from the regenerator, but 
this is offset by the reduction in size 
of costly, specially-formed catalyst 
corrier lines, says Kellogg 

The stripper is incorporated entirely 
within the reactor and above the grid 
rather than below. The stripper is 
actually a separate vessel within the 
reactor and, as a result of this ar- 
rangement, “requires less supporting 
steel thon designs which place the 
stripper outside this vessel.” 














F ractionator 


j 


A further deviation from past designs, many 
of which have included a flue-gas cooler and 
Cottrell precipitator, is apparent in the sketch 
which shows the flue-gos exhaust stack sup- 
ported atop the regenerator. Kellogg states that 
this permits the eli tion of a separate struc- 
ture to support this outlet, and at the same time 
decreases the amount of piping. A special vent 
has been designed which permits this con- 
struction while providing for almost complete 
suppression of the noise which is frequently 
associated with the venting of flue gas from 
such an operation 





Reactor 





Thompson Succeeds Stanley 

Dr. John F. Thompson, president of 
International Nickel Company of Can- 
ada, Ltd., was elected chairman of the 
board of directors, to succeed Robert 
Crooks Stanley, who died February 12. 

Thompson joined the company in 1906 
to operate its first research laboratory, a 
project for the investigation of the po- 
tentialities of the nickel-copper alloy 
Monel. 

Under Stanley’s leadership Interna- 
tional Nickel Company of Canada 
emerged as one of the world’s leading 
mining and metallurgical enterprises. He 
discovered Monel and conceived and 
developed the process for producing the 
alloy direct from ore without separating 
the nickel and copper 


Builds Marketing Terminal 

Shell Oil Company is constructing a 
marketing terminal at Mogadore, Ohio, 
near Akron. The $160,000 project, con- 
tracted to Poling & Bacon Construction 
Company, Inc., ts scheduled for comple- 
tion this summer 


Standard Oil and Gas 
Awards New Service Pins 


Distribution of new service award pins 
to employes with more than 10 years’ 
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RIGHT: Pumps ore direct-driven through fire 
wall by these efficient Cooper-Bessemer GMX 
gos engines. Engine speed, 400 rpm or fess, 
accurately controls pump volume without 
affecting operating pressures. 


ABOVE: One of two 6-cylinder Cooper-Bessemer Twin-Line pumps handling lean oil for methanizing and high pres- 
sure absorbing at Sun Oil's Starr County Gasoline Plant. 


Starring in LOW-COST DOUBLE DUTY 
... at Sun Oil’s Starr County Gasoline Plant 


Maybe you can pick up a money-saving idea from this 
unusual pumping operation. Here, Sun Oil wisely took 
advantage of the flexibility of Cooper-Bessemer Twin- 
Line pumps to deliver lean oil at two different pressures 
simultaneously for methanizing and for high 


pressure absorbing. 


Because Twin-Line pumps have two banks of opposed 
cylinders, because they permit extreme flexibility and 
hold high efficiencies despite wide variations in demand, 
they are performing this double service with excep- 
tional economy. 


The pump shown opposite is one of two now in Sun Oil's 
service. The high pressure side of each delivers 248 gpm 
at 1100 psi. The low pressure side, or first stage, has a 
capacity of 388 gpm at 225 psi, the excess going to the 
low pressure demanthanizer. Each pump is direct-driven 
by a Cooper-Bessemer GMX gas engine at 400 rpm, or 
New York, N.Y Bradford, Penna. 
San Francisco, Calif. 
Odessa, Texos 
St. Lovis, Mo. 


Washington, D. C. 


Tulsa, Okla, 
Chicago, Iilinois 


Seattle, Wash. 
Los Angeles, Calif. 
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less, eliminating all need for gearing. Volumes are accur- 
ately controlled by varying engine speeds without 
affecting the operating pressures. 

With prolonged 92°/, mechanical efficiencies and 96%/, 
volumetric efficiencies, these units are maintaining oper- 
ating economy seldom equalled. 

The extreme flexibility and simplified drive, of Cooper- 
Bessemer Twin-Line pumps make them suitable for a 
broad range of services. Maybe they can save you im- 
portant money. Simply check with the nearest Cooper- 
Bessemer office. 


Porkersburg, W. Va. 
Houston, Dallas, Greggton, Pampa and 
Shreveport, Lo. 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Coracas, Venezvela 








Expansion Joint of the Month 


HINGED TYPE JOINTS 


Zallea Stainless Stee! Hinged or Rotation 
Type Expansion Joints have successfully 
served industry and government for over 
a decade. Normally designed to absorb 
expansion in one plane by rotation, we 
now offer hinged expansion joints of the 
universal type for rotation in all planes 
and a combination of rotation and axial 
movement in a single unit. Designed for 
piping systems which, because of their 
size and location, cannot be supported or 
anchored in the conventional manner, a 
minimum of 2 hinged joints is required 
for a single installation. Self-supporting 
at all times, each expansion joint bends 
angularly giving the same effect as a 
hinge at each elbow. This action reduces 
bending stresses in the piping and ciimi- 
nates cumbersome anchors and supports 
Being a special purpose product, they 
must be specifically designed for each 
individual application. Your inquiry 
should include a drawing of the piping 
installation, stating maximum pressures 
and temperatures and any spec ial con- 
ditions that may exist. Without this 


information, proper design and installa- 


tion cannot be achieved. 


The supply is going fast...send TODAY 
for your copy of Catalog 47, a text book 
and valuable reference source on all 


Zallea Expansion Joints 


ZaALLeEA Brotners, 890 Locust 


Street, Wilmington 99, Delaware 








GULF OIL USES ZALLEA 





TWO HINGED JOINTS 
USED ON “CAT” CRACKER 


Pictured here are two Zallea Stainless 
Steel Hinged Expansion Joints, installed 
on a “cat” cracker at Gulf Oil's Phil- 
adelphia refinery. The 35” diameter 
joint is used on the recycle catalyst carrier 
line and the 50” diameter joint is 
installed on the spent catalyst carrier 
line. Installation of these Zallea Hinged 
Expansion Joints was made without 
difficulty during a routine shut-down 
early in 1950. Since that time opera- 
tion has been reported to have been 


maintenance-free. 


Joints are used . . 





Built For Long Service 

In similar jobs in other refineries. . 
whenever there is a need for simplified 
piping . . . Zallea Stainless Steel Hinged 
. often as replacements 
for competitive expansion joints in exist- 
ing lines. Each Zallea Stainless Steel 
Hinged Expansion Joint is designed for 
a specific job—designed after a thorough 
study of the piping problems involved. 
On special order, they are available in 
sizes up to 30 feet in diameter, as well as 


for temperatures up to 1600° F. 


When the job calls for expansion joints 
of any type and size—insist on Zallea— 
you'll find it pays! 
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service is being carried out by Stanolind 
Oil and Gas Company. The new pins in 
10K gold are being given for 10, 20, and 
30 years’ service. Each is engraved with 
the employe’s name and service date on 
the reverse side and the name of the 
company and the number of years serv- 
ice on the outer rim 

The company said 1151 are eligible 
for 10-year replacement pins; 526 will 
receive 20-year pins; and 20 will be given 
30-year pins. Too, 113 annuitants are be- 
ing sent replacement service pins 


Natural Gasoline and Gas 
Unit Split by Phillips 


The natural gasoline and gas depart- 
ment of Phillips Petroleum Company 
was divided into a natural gasoline de- 
partment and a natural gas department, 
effective March 1, according to K. S 
Adams, president. 

George P. Bunn has been made man- 
ager of the natural gasoline depart- 
ment, and A. M. Rippel has been ap- 
pointed manager of the natural gas de- 
partment. Bunn, with-Phillips since 1922, 
formerly was manager of the natural 
gasoline and gas department and Rippel, 
connected with the company since 1925, 
has been in charge of that department's 
gas division, both reporting to Vice 
President Rice, now retired 

Functions which have been trans- 
ferred to the new natural gas depart- 
ment include all operations previously 
performed by the gas division, and in 
addition production and gathering of 
dry gas, and handling of dry gas con 
tracts and settlements 


No Steel Shortage Seen 

Vital need of steel in the oil industry 
is being adequately recognized by allo 
cation authorities, according to Bruce K 
Brown, Deputy Petroleum Administra- 
tor. While this factor is “favorable” as 
compared with the 1941 situation, it is 
offset by the unfavorable fact that at 
present the industry does not have a 
comfortable backlog of excess capacity 
to produce crude oil. Failure during the 
war years to maintain adequate drilling 
programs has already made the industry 
dependent on foreign crude to some 
extent 


Independents Bid for 
Share of Expansion 


Independent refiners are demanding 
assurance that they will be given rea- 
sonable participation in any program, 
as was proposed recently by the Interior 








no ¥-2?-Z WORRIES 


wit R-( BLOWERS 


ROTARY 


Today’s production urgencies call for “no-vacation” performance 
from blowers and other equipment to move gas and air. You 
must be sure of positive Volume, at the required Pressure, and 
at Low power cost to keep down rising expenses, The answer is 
Roots-Connersville Blowers with V-P-L. 

You can obtain this freedom from worry by installing your 
choice of R-C Centrifugal or Rotary Positive equipment. This 
exclusive dual-ability gives you the choice of either type to best 
meet your requirements. Wide latitude in sizes, from 5 cfm to 
100,000 cfm, permits selection of units with capacities close to 
your specific needs. Often, this flexibility saves time, cost, space, 
weight and power charges. 

R-C engineers will gladly counsel with you on any problem of 
moving or measuring gas or air to keep production going. 


Roots-CoNNERSVILLE BLowerR CORPORATION 
510 Crescent Avenue, Connersville, Indiana 


THE DRESSER ANDVUSTARAES 
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Smooth clean 


pipe cuts with this 


Rrikzaib 


Cutter 


@ It rolls right through any pipe with least effort, quick almost 
burrless cuts—factory tested, tracks perfectly. Special thin- 
blade cutter wheel for extra fast cutting—or heavy-duty wheel 
for extra long service. Guaranteed warp-proof special malleable 
housing. Five models to 6’’ pipe; 4-wheel short-handle models 
for speedy cutting in tight places. For tops in clean easy 
pipe cutting, buy RIGA16 Cutters at your Supply House. 
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Department, to expand refined products 
availability in the Western Hemisphere 
by 1 million barrels per day. The Inde- 

| pendent Refiners Association of Amer- 
ica informed the National ae 
Council Committee in New York and 
PAD agency that independents can 
build plants just as efficiently as majors 
and at no greater cost in steel per barrel 
of throughput capacity 


THE OIL MAN'S CALENDAR 


MAR. 
11-17 | International ~_—« Exposition, 
| ouston, Coliseu 
12-16 First South American Ou Congress, 
Montevideo, Uruguay. 
13-16 National Association of Corrosion 
Bagh neers. Annual! Conference 
| Exhibition, New York, 
i Statler Hotel. 
South Eastern Liquefied Petroleum 
Gas Association, Inc. Initial 
Convention and Trade Show, 
| Atlanta, Ga., ewe = ——, 
Natural Gas a ineering Lec 
| Lay ansas, t abeanetay sity of 
Kansas. 
Instrument Society of America, 
Pit h Section with 
Institute of Tech “Instru- 
wean for Metals ndustry,”’ 
Pittsb: Roosevelt Hotel. 
Oklahoma Ut U eitictes Association. 
ention, Tulsa, Mayo Hotel. 





Western Petroleum Refiners Associa- 
tion, Annual Meeting, San 
Antonio. 

The American Society of Mechanical 
Engineers, Spring Meeting, 
Atlanta. 

| Seuqhecstere Gas Measurement 
Course, Norman, Okla., Uni- 
versity of Oklahoma 

American Society of Lubrication 

neers, Annual Convention 
and Lubrication Show, Philadel- 
phia, Bellevue-Stratford Hotel. 

National Petroleum Association, 
Cleveland, Ohio, Hotel Sapent. 

| Natural Gasoline Association of 
America, Annual Meeting, Tulsa, 

Mayo Hotel. 


American Petroleum Institute, 
Division of Refining, Midyear 
Meeting, Tulsa, Mayo Hotel. 





Liquefied Petroleum Gas Association, 
Annual Meeting and Trade Show, 
Chicago, Stevens Hotel. 


| Tome World Petroleum Congress, 
The Hague-Scheveningen, 
Netherlands. 





| Penney lvania Grade Crude Oil 
Association, Annual Meeting, 
Pittsburgh, Hotel William Penn. 
American Society for Testing 
} Materials, Annual Meeting, 
Atlantic City, N. J. 





Iustrument Society of America, 
Sixth National Instrument Con- 
ference and Exhibit, Houston, 


nsfer Development with 
— Administrative Coordi- 


. London. 
aanatena Institute of Chemical 
Engineers, Regional Meeting, 
French Lick, Ind. 


| Ol! Progress W. 
American Gas , -- rR St. Louis. 





American Petroleum Institute, 
Annual Convention, Chicago, 
Stevens Hotel. 


LPGA Sets May 7-10 as 
Date of '51 Convention 


Speeches on industry problems grow- 
ing out of the national emergency and 
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The Petreco Electrosphere Desalter 
illustrated above is one of eight sep- 
arate Petreco installations in the 
Gulf Oil Corporation refinery at Port 
Arthur, Texas. Gulf also uses Petreco 
Desalters in its refineries at Philadel- 
phia and Pittsburgh, Pennsylvania, 
Toledo, Ohio, and at Fort Worth 
and Sweetwater, Texas. These re- 
peated installations by arefiner with 
Gulf’s acknowledged leadership and 
refining know-how speak for them- 
If you want the best in 
engineering, 


selves. 
desalting equipment, 
service and performance — specify 


PR 51-1 


March, 1951 


PETRECO. Assure your refinery of 
more economical operations with 
Minimum Residual Salts and Solids 
Less Furnace Plugging 

Less Exchanger Plugging 


Reduced HCl Corrosion in Topping 
Section 


Clear Water Bleed 
Waste Oil Recovery 


Trouble-free, Automatic Operation 


PETRECO OFFERS COMPLETE 
DESALTING SERVICE 
AND FACILITIES 


PETROLEUM RECTIFYING COMPANY 


5121 Se. Wayside Dr., Houston 3, Texas 
1390 E. Burnett St., Long Beach, Calif. 


PETRECO 


SPECIALIZED 


1 Gulf Publishing Company Publication 


DESALTING 
PETROLEUM PROCESSES | { Savona rion 
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outside 


clean—efficient— 
ANA COMPACE complete chemical plants... 


When you intend modernizing, expanding, or building 
an acid plant or other chemical facilities—of any size— 
anywhere—it will be worth your while to investigate the 
type of services being rendered by our organization. 
We furnish all required equipment and materials 
COMPLETE—engineering, drafting, construction, su- 
pervision of operations, training of operating personnel, 
consultations, and periodic inspections. Write today for 
details. No obligation. 


ICOLAY TITLESTAD 


CORPORATION 
1l West 42nd Street New York 18, N. Y. 
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on sales promotion will keynote the 
1951 convention of the Liquefied Petro- 
leum Gas Association in Chicago on 
May 7-10, Stevens Hotel. Scheduled at 
the general sessions are James E. Pew, 
Sun Oil Company, and Lee A. Brand, 
Empire Stove Company and chairman 
of the national committee for LP-Gas 
promotion 

Each of the six industry divisions, 
Marketers, Appliance Manufacturers, 
Equipment Manufacturers, Producers, 
Utilities and International sections, will 
meet separately on the final day. 


Foster Succeeds Rice at 
Phillips Petroleum Post 


Directors of Phillips Petroleum Com- 
pany last month elected Rayburn L. 
Foster a director and 
| a member of the 

executive committee. 

Foster assumed 

the new posts on 

March 1, succeeding 

F. E. Rice, vice presi- 

dent of natural gaso- 

line and gas, who will 

retire on February 

28, after almost 33 

years service with the 
| company. 

Associated with 
| Phillips for pore 
| than 22 years, Foster 

became vice presi- Foster 

dent and general counsel of the company 
| last January 1. Previously he had served 

Phillips as assistant general counsel. 

Early in his Phillips service Rice de- 
signed a plant at Pershing, Okla. which 
successfully established the modern oil 

| absorption process for extracting natural 
| gasoline from natural gas. This principle 
| has proved of great value to the industry. 

It was under his guidance that Phil- 
lips became a leader in natural gas and 
in the manufacture of natural gasoline 
and liquefied petroleum gases. In 1949 
Rice was awarded the Hanlon award by 
the Natural Gasoline Association of 
America 





Bock of Gulf Dies 

Lee C. Bock, 58, general purchasing 
agent of Gulf Oil Corporation, died 
February 3. He joined Gulf's asphalt 
plant at Port Arthur 42 years ago, had 
been in Pittsburgh since 1931 and in 
1946 was made general purchasing agent 
for all Gulf companies 


Veteran Skelly Man Dies 
E. K. Anderson, 52, manager of refin- 
eries for Skelly Oil Company, died Feb- 
ruary 18, in Tulsa. He had been with 
Skelly since 1926, 


| Railroad Engines Used to 
| Supply Steam for Refinery 


Railroad locomotives are playing a 
unique role in the production of military 
aviation gasoline at Sun Oil Company's 
Marcus Hook, Pa., refinery here 

Pressed into service because of a seri- 
ous delay in the delivery of large new 
boiler equipment, a dozen engines on 
railroad sidings inside the refinery are 
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IN YOUR COOLING TOWER INVESTMENT 
Here’s what you get with alCH Wheeler cocting Tower 


GUARANTEED COOLING RESULTS—Names of installa- Vv V cuseanmeeo WIND-SAFE—Standard construction for 


tions near you sent on request. Repeat orders prove 100 miles per hour— (75 mph is hurricane velocity) . 


custemer satisfaction. 


TWO TENTHS OF 1% DRIFT Loss —V™ V ADVANCED DESIGN PLASTIC FANS — 
on large towers pioneered by C, H. 
Wheeler—adjustable pitch blades 
—20-1 safety factor. 


Accurately placed Herringbone 
Drift Minimizers save on make-up 


water. 


MOST EFFICIENT WATER BREAK-uP [E= VCasinGs CONFORM — to architec- 
—Wood fill arranged for best com- : : ture—to fire codes—may be many 
bination of wetted surface and materials, including redwood, as- 
bestos cement board, masonry, 


water drop surface to speed cool- 
brick, properly painted steel, etc. 


ing. 


NWON-COLLAPSING FILL—Rugged 2” ' Vinon-conrosive ELEMENTS—Fill is 
: slot-fitted; no nails. Nuts, bolts, 
etc., furnished in non-corrosive 
metals. Plastic fan blades. 


x 2” redwood members sawed 
diagonally—last the life of tower. 


EASE OF ACCESS—into all parts of tower, including Vv V Encinteren FOR THE CLIMATE—50 years of success- 
the cooling space, for regularity of maintenance. ful experience in building for arid, tropical and cold 
areas, including severe icing conditions. 


CUSTOM BUILT—Sure to satisfy your specific re- YW V inouced, Forced, OR NATURAL DRAFT 


quirements. 


Cc. H. WHEELER MANUFACTURING CO 1818 SEDGLEY 


REPRESENTATIVES IN MOST PRINCIPAL CITIES 
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Wraee “Junior” unions give you 

a plus value for extra long service 

and repeated make-up and break- 

out without danger of leaks. It’s the 
replaceable gasket which protects the 
famous Weco ball-and-cone seal from 
corrosive or abrasive action of line fluig 


turbulence in the space betw: 
ls. With this protectig 


gasket materials, thus the Weco “Junior” 
is applicable for a wide range of services. 

The Weco “Junior” has heavy acme 
threads for faster, easier starting . . . easy 
break-out. They will not seize. The walls 
of the sub-ends are heavier and stronger 
than usually found in unions of this type. 

Weco “Juniors” are 3000 Ib. non-shock, 
C.W.P. unions, available in sizes 1%" 
through 2” with machine finish or Weco- 
lyte Cadmium Plated. 


ASK YOUR INDUSTRIAL, MILL SUPPLY OR OlL FIELD 
SUPPLY STORE FOR WECO “JUNIOR” UNIONS 
BY THE CARTON. 


WELL EQUIPMENT MFG. CORP. 


4 v) EXA 


OTHER PLUS 
FEATURES 
Weceo “Junior” Unions 
ere packed in cartons 
of 12 (1%" and larger) 
end 24 (1” and small- 
er). This added feature 
makes them easier to 

ventorying. 
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helping to provide the steam require- 
ments of the aviation gasoline plants 

Steam from the locomotives passes 
through manifolds to lines connected 
with the refinery’s main steam system, 
supplementing the supply from existing 
sources. The operation continues day 
and night 

Refinery engineers further improvised 
by modifying the engines’ boiler equip- 
ment to permit them to utilize refinery 
gas instead of coal as fuel 


Scott Heads New Sinciair 
Petroleum Chemicals Unit 


A newly created and staffed Petro 
leum Chemicals division has been set up 


| by Sinclair Refining 


Company with John 
A. Scott, who joined 
the Sinclair organi- 
zation in 1934 as a 
chemical engineer in 
Research and Devel- 
opment department 
at East Chicago, as 
head 

While continuing 
present Sinclair ac 
tivities im the petro- 
leurn chemicals field, 
the new division will 
proceed with ex 
panded operations in Scott 
market analysis, and sales planning for 
new product production in cooperation 
with specialists of the manufacturing 
and research departments. Initially, the 
new division will be devoted to special 
ized petroleum fractions and petrochem 
icals now manufactured, such as aro 
matic solvents, lubricating oil additives, 
demulsifying agents, and sulfonates 

Scott, graduate of the University of 

neering school, 

is a member of AIChE and SAE. In 
1944 he worked at Sinclair's Corpus 
Christi refinery on the design, construc- 
tion and initial operation of the alkyla- 
tion unit. From 1945 until his present 
appointment he has been in New York 
serving as assistant to E. W. Isom, vice 
h and de 


its 


president in charge of researc 


velopment 


Continental Oil Elects 


| Two New Vice Presidents 


E. W. Webb and W. W. Tarkington, 
both of Houston, were elected vice pres 
idents of Continental Oil Company 

Webb, who joined Continental 24 
years ago, is manager of the company’s 
Production department and will con 
tinue to hold this position. Tarkington, 
assistant to the president, will become 
f exploration, 
, and marketing operations of 


head- 


regior al gene ral manager 
productior 
the company’s central region. with 
quarters in Oklahoma City 


Australian Shale Oil 
Trickle Termed Waste 


Condemned by Federal Treasurer 
W. W. Fadden as a “criminal waste of 
the taxpayers’ money,” the Glen Davis 
shale oil field in the Blue Mountains of 
South Wales is about to be closed by 
the Australian government : 

Reportedly, the annual yield has been 
less than capacity of a medium size oil 
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On big jobs or little ores it pays to take advantage of Master’s unusual 
ability to supply the RIGHT horsepower, the RIGHT shaft speed, the 
RIGHT construction features, the RIGHT mounting . .. all combined into 
one-compact power package. 

Don’t put up with make-shift assemblies when you too may be enjoying 
these advantages. Master Motors, available in thousands and thousands 
of types and ratings (up ta 150 HP) give you a selection you can get 
nowhere else. . ; 


Open, enclosed, splash proof, fan-cooled, explosion proof . . . hori- 


zontal or vertical . . . for all phases, voltages and frequencies . . . in single 


speed, multi-speed and variable 
speed types . . . with or without 
flanges or other special features 

. . with 5 types of gear reduction up to 432 to 1 ratio. . . with electric 
brakes . : swith mechanical variable speed units :.. and for every type 
of mounting . . . Master has them all arid so can be completely impartial 
in helping you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master’s broad line and you can 
increase the saleability of your motor driven products .. . improve the 


economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 




















DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 
Type R2IR Process Pump 


uy 
No. 01580 8 








Type R2K Process Pump 


DISASSEMBLY: The Type R2IR process OPERATING RANGE: Type R2R. Heavy 
pumps can be disassembled without dis duty process pumps are available in 
connecting the suction and discharge pip- eighteen different sizes, enabling our engi- 
ing. By first removing the spacer from the neers to furnish units specially designed 
spacer type coupling, and unbolting the and constructed for the particular work 
casing from the cradle the entire cradle te be performed 

and complete rotating element can be re Capacities: 50 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping 4000 RPM 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL sad RECIPROCATING PUMPS 


| 3510 : 
Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear- 
au ance Pump. Designed to handle 
volatile liquids 


Close Coupled Centrifugal Pump 


Horizontal, ~~ ay ® nay ame. 
Pedestal Mounted Centrifugal Side Pot, Piston Type, 
Pump Power cae 


Double Pedestal Bearing Centrif- Durable Duplex Packed Pisten Pat- 
ugal Pump tern Steam Pump, Side Pot Type 


ESTABLISHED (869 

DEAN BROTHERS PUMPS /NC. 

/NDIANAPOL/S JWOD. 
327 W Ten™ S§$r 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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tanker. Each gallon produced from the 
Glen Davis shale oil cost 56 cents 
against 15 cents for which imported 
asoline can be landed in Australia. 

aabor politicians have criticized the 
move and say the field may be reopened 
if the Labor party is returned to power. 


Ethylene Plant Contract 
Awarded by Guif Oil 


When finished, Gulf Oil Corporation's 
proposed ethylene manufacturing plant 
at Port Arthur, Texas, will increase 
total U. S. production of ethylene ap- 
proximately 12 percent, a company 
spokesman said. In April Lummus Com- 
pany will begin construction of the 
plant, annual capacity of which is esti- 
mated at 2.5 billion cubic feet 

Included in the project will be an 
eight-inch pipe line 76 miles long and 
a six-inch pipe line 32 miles long to 
transport ethylene to the Gulf Coast 
chemical plants. A series of fractionat- 
ing towers will separate ethylene, ethane 
and other hydrocarbons from refinery 
gases and a series of cracking furnaces 
will convert ethane to ethylene. 


California Benzene Plant 
Now In Design Stage 


Designs for the new Standard Oil 
Company of California benzene plant at 
El Segundo, Calif., are under way. It is 
estimated this refinery will have an an- 
nual capacity of 13 million gallons, or 
about 15 percent of the increase asked 
of oil industry by the Petroleum Ad- 
ministration for Defense 

The plant is also designed to manu- 
facture 3200 barrels per day of toluene. 
Facilities will be built around the new 
Platforming process developed by Uni- 
versal Oil Products Company. Cost of 
construction is estimated in excess of 
$13 million and is scheduled for opera- 
tion by mid-1952 


Canadian Refinery 
Under Construction 


Canadian oil companies will install a 
3800 barrels per day Platforming unit 
at the Froomfield, Ont., refinery which 
is still under construction. The refinery 
is estimated to cost about $18 million 
and will have a capacity of 20,000 bar- 
rels per day. Design and engineering 
work will be started immediately by 
Universal Oil Products, while actual con- 
struction will be handled by Procon, Inc. 


Commercial Chemical Meet 


“The Effect of Government Regula- 
tions on Commercial Chemical Develop- 
ment” is the topic to be discussed by the 
Commercial Chemical Development As- 
sociation, at its annual meeting Roose- 
velt Hotel, New York, March 21 


Phillips Appoints Files 


F. M. Files has been appointed super- 
intendent of the Northwest Division of 
Phillips Petroleum Company’s refining 
department replacing J. W. Loy, on 
temporary leave from Phillips for work 
with the PAD 

In 1930 Files joined Phillips as a 
chemist at Borger, Texas. As a process 
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why is 


Refinery Supply Company 


FIRST CHOICE 


for INSTRUMENTS 
CHEMICALS 
LABORATORY APPARATUS 


Since Refinery Supply Company opened its doors in 1918, 
it has been a leader in developing highly specialized 
types of scientific apparatus. During this same year the 
founder, W. A. Schlueter, applied le patents covering 
r e 4 t a i € h the first control application ever designed for vapor out- 
let control towers. Today this has become the principal 
control application in petroleum refining. As in 1918, the 
Refinery Supply Company is still a pioneer in the field 
of research for better methods in the petroleum industry. 


Scientific equipment will be only as good as the mate- 
rials from which it is made and the machines used to 
make it. The standing rule at the Refinery Supply Com- 
efe,@ pany has been to use only one grade of materials and 
a C + 5 t i P S$ precision machine equipment . . . the best. uently, 
Refinery Supply Company's skilled personnel with years 
Z of experience in this highly specialized work are able to 
design and build the most accurate and the best scien- 
tific apparatus available. 





Consult Refinery Supply Company for All Your 
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in service over 


S$ OUTSTANOING EXAMPLES — 


PROVE ROCKWOOD BALL VALVES 
"OUT-PERFORM” THEM ALL 


FULL ROUND FLOW 
LEAK PROOF SERVICE 


QUICK OPENING AND 
CLOSING 


Here are actual Rockwood Ball Valve installation pictures. 

Rockwood Ball Valves have already made, in various types 
of industries, an outstanding record for longer, dependable, 
efficient performance. 

Three chief reasons for the amazing Rockwood Valve record 
is the leak proof service, full round flow, and quick opening 
and closing. These remarkable engineering features will give 
efficient and economical operation through years of everyday 
use. Together, they help increase your profits and reduce your 
maintenance cost. 

Rockwood Ball Valves are giving outstanding service in 
chemical, food, paper, textile and other process plants, oil re- 
fineries and many other types of industries. Available in all pipe 
sizes from 12” to 4”, for 300 p.s.i. working pressure. 

Write for illustrated folder V-4. 


sissy Distributors in all principal cities. 


“A ROCKWOOD SPRINKLER CO. 


102 HARLOW STREET © WORCESTER 5, MASS 
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engineer in 1941 he worked with refin- 
ery economics and the improvement of 
operations. During World War he 
was associated with the aviation gaso- 
line production program 


W. G. Palmer Joins Gill 


Wallace G. Palmer became associated 
with J. B. Gill Company, constructors 
and engineers, Long Beach, Calif., effec- 
tive February 12, ac- 
cording to an an- 
nouncement by Glen 
J. Gill, partner. 

Palmer has had 
many years of ex- 
perience in engineer- 
ing and construc- 
tion serving petro- 
leum and manufac- 
turing industries. He 
will assume duties as 
assistant chief engi- 
neer under Harry R 
Marsh and will have 
direct charge of sev- 
eral projects already 
scheduled by the company, Gill said. 


Palmer 


Plan for Manpower Needs 

API Defense Services Committee has 
suggested a two-point program to facili- 
tate intelligent screening of manpower 
for total mobilization 

Oil companies must keep the military 
informed of the importance of reservists 
to industry, it said. There are 200 times 
as many reserve officers in the petro- 
leum industry today than there were in 
1941 although the employment in the 
industry has increased only 30 percent 
in the past ten years 

That government must set up a policy 
to provide balance in distribution of oil 
technicians and executives among the 
armed forces and industry, was their 
second point 


Sloss and Graves Promoted 
Allan B 


assistant to 


Sloss has been elected an 
the president, and I. 
Graves has been elected an assistant 
secretary by Gulf Oil Corporation and 
Gulf Refining Company 

Sloss joined the Gulf organization in 
January, 1949, as a member of the presi- 
dent's staff and was associated before 
with Massachusetts Investors Trust 
Graves joined Gulf in 1919 as a clerk in 
the executive department. He will con- 
tinue in the Shreveport office 


Petrocarb Is Organized 


Petrocarb Equipment, Inc., New York 
City, was incorporated recently under 
Delaware laws to specialize in high- 
temperature equipment and refractory 
constructions for the process industries, 
including hydrocarbon and certain met- 
allurgical operations 

Arthur A. Turner is president of the 
new company 


Wallace E. Avery Promoted 


Wallace E. Avery is now assistant 
general manager, Industrial and Public 
Relation department of The Texas Com- 
pany, with headquarters in New York 
His new assignment: will be principally 
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DRIES AIR, GASES or LIQUIDS 
TO NEW LOW DEW POINTS 
FOR AS LITTLE AS 4c PER MCF 


Whatever you pay for drying air, 
gases or liquids, check on the 
economy of Kemp Dynamic 
Dryers! Hundreds of Kemp 
Dynamic Dryers control moisture 
at low cost in plants all over the 
country. Operation is guaranteed 
to your specifications. In fact, 
many Kemp users report drying 
to sub-zero dew points for as little 
as per mef—including all 


EMP 


OF BALTIMORE 


lac 


J 
| 


A Gulf Publishing Company Publication 


charges for labor, capital invest- 
ment and materials! 


Flexible Design 

Kemp Dynamic Dryers are 
versatile — offer manual, semi- 
automatic or automatic operation. 
Desiccant is especially selected and 
compounded for the type drying 
you require. With Kemp you can 
dry air, gases or liquids, eliminate 
moisture in materials, and control 
humidity in large or small areas. 
Gas, electric or steam regeneration 
is supplied as standard equipment. 


Find out how Kemp engineering 
can save you money! 


DYNAMIC DRYERS 


Write For Bulletin D-27 for technical informa- 
tion. Address: C. M. KEMP MPG. CO., 
405 E. Oliver St., Baltimore 2, Md. 
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in the field of industrial ene He 
entered the service of The Texas Com- 
pany in’ May, 1945, as an attorney in 
the Los Angeles office 





Gilchrist Joins Board of 
Chicago Construction Firm 


Malcolm D. Gilchrist has been elected 
to the board of directors of Procon 
Incorporated, a Chi- 
cago construction 
concern serving the 
petroleum and petro- 
chemical industry of 
which John C. Raaen 
is president 

Gilchrist is well 
known for his efforts 
in acquainting the 
industry with new 
refining processes 
He also has consid- 
erable experience in 
foreign refining op- 
erations as a result Gilchrist 
of having spent sev- 
eral years working with refiners in for- 
eign countnes 


Synthetic Fuels Industry 
Encouraged by Chapman 


Immediate development of a commer- 
cial synthetic liquid fuels industry is be- 
ing actively encouraged by Department 
of Interior Secretary Chapman. The 
plan is to squeeze gasoline, benzene, 
toluene and other petroleum products 
from oil shale and coal, he pointed out 

Interior officials point out that mount- 
ing oil demands, military requirements, 
plus desire for a 15 percent excess ca- 
pacity to meet emergencies, and recent 
developments showing that oil shale 
production requires less capital invest- 
ment and steel than petroleum expan- 
sion, are reported to have interested sev- 
eral private companies in the project 

Likely spot for a shale oil industry 
according to the Interior department is 

fas : } -olorado, where Union Oil Company of 
— air — steam — oils and chemicals s*. , alifornia Sinclair Refining Company, 
: a Standard Oil Company of iat 


* No “breaking” when formed around shafts nia hold large shale deposits The Ss 
* Remains uniform in shape under compression BE Navy also owns lnege holdings thors 


* Retains resiliency throughout life of its use 

* Lubricated lic shreds frictional Awards to Logan, Uhlig 
= Kirk H. Logan, research engineer of 

the Cast Iron Pipe Research Associa- 

tion, Washington, D. C., will receive the 


exqutt 3 7 1951 Frank Newman Speller award 
“ane Write Today for Your Copy H. H. Uhlig, head of the corrosion lab- 
° ’ oratory, Massachusetts Institute of 
Of File No. DPPR ees Technology, Cambridge, Mass., is to re- 
- eh ceive the 1951 Willis Rodney Whitney 
describing types and styles of award. These annual awards are made 
metallic and semi-metallic pack- a by the National Association of Corro- 
ings to meet your specific need. sion Engineers 











T. J. Gates Named Engineer 


r. J. Gates has been advanced to the 
of refinery engineer at the Tor- 


DURAMETALLIC PANTS STO BTONNG 2960 20. rebnery of General Petr 


"aaa a) Waele \ : : MICHIGAN Gates joined General Petroleum in 
1946 as a pressure equipment inspector 


Since 1949 he has been a maintenance 

MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS control engineer 
\ native of Detroit, Gates received a 
degree in chemical engineering from 





ROTARY MECHANICAL SEALS and PACKING TOOLS 
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ial INDEED, ‘diy men everywhere know how 
good Lagonda 1100 Series Tube Cleaners are. 


They know that the fully lubricated motor with ball 
thrust bearings at each end delivers smashing power to 
the cutter head with practically no friction loss, giving 
faster, more thorough tube cleaning—saving costly minutes 
and hours in getting stills back on stream. 


They know the Lagonda is no ‘rookie’ at cracking tough 
tube cleaning jobs—for over fifty years it has been a ‘vet- 
eran’ in the never-ending battle against coke of all types. 


Ask your friends in the industry about Lagonda, and 
for ‘fact and figure’ details write for Bulletin 29. 
, tM TUe, . 2 ; . 
O Better still (no pun intended) if you want quick action 


> 
call for a representative. No obligation, of course. 


| 
en = 


ELLIOTT 


LAGONDA DIVISION + SPRINGFIELD, 


March, 1951—A Gulf Publishing Company Publication 








Steel 
Gate Valve 


Here is a Premium Valve 
that is NOT premiam priced 


CHECK THESE DESIRABLE FEATURES: 
@ Bolted bonnet construction 
@ Heat-treated and hard chrome plated stainless steel wedge 
@ Stainless steel gland eye-bolts and nuts 
. Two-piece gland and follower 
@ Tongue and groove bonnet joint 


It's well designed. It’s low priced in its field. 


See your R-P & C distributor or write nearest R-P & C district office. 


R-P & C VALVE DIVISION 
A nll CHAIN & CABLE 
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Wayne University in 1942. He served 
for four years in the chemical warfare 
service. 


Kenneth Anderson Added to 
Blaw-Knox Staff at Tulsa 


Kenneth W. Anderson has been ap- 
pointed petroleum engineer of Blaw- 
Knox Company's 
Tulsa office. A 1938 
University of Tulsa 
graduate, Anderson 
has had 12 years’ ex- 
perience in the de- 
sign and operation 
of refinery and gaso- 
line plants. He has 
also worked on spe- 
cial direct-fired fur- 
nace designs for the 
petroleum and natu- 
ral gas industries 

Anderson will be 
assigned to the oil 
and gas department Anderson 
of the Blaw-Knox Chemical Plants Di- 
vision which has moved its Tulsa engi- 
neering office to 540 E. Fifth street 


Platforming Process Said 
Gaining Rapid Favor 
Universal Oil Products Company’s 
Platforming process is rapidly gaining 
favor in the refining industry, according 
to UOP officials. Currently 14 plants 
have installed Platforming and are now 
showing a combined output of 66,050 
barrels per day. Platforming is a rela- 
tively new process, UOP having dis- 
covered and developed the use of a 
platinum-bearing catalyst in the refining 
of petroleum about 17 months ago 
Platforming will produce in quantity 
light aromatic hydrocarbons which are 
necessary to meet the increased aviation 
gasoline production program and for 
chemical uses. Firms that have con- 
tracted for Platforming units with the 
daily capacity of each is as follows: 
Kendall Refining Company, Bradford, 
Pa., 1500 barrels; Bell Oil & Gas Com- 
pany, Grandfield, Okla. 1500; Johnson 
Oil Refining Company, Cleveland, Okla., 
1850; Mid-West Refineries, Inc., Alma, 
Mich., 1500; Premier Oil Refining Com- 
pany, Fort Worth, 1500; Shell Oil 
Company, Houston, 16,000; Shell Oil 
Company, Wood River, IIL, 16,000; 
Aurora Gasoline Company, Detroit, 
4500; Petroleum Specialties, Inc., De- 
troit, 900; Taylor Refining Company, 
Port Isabel, Texas, 4000; Standard Oil 
Company of California, El Segundo, 
Calif., 10,000; Bitumen & Oil Refineries, 
Ltd., Australia, 1500; and Canadian Oil 
Refineries, Ltd., Froomfield, Ont., 3800 
Old Dutch Refining Company, Mus- 
kegon, Mich., opened its 1500-barrel 
Platforming unit several months ago 


Turnaround of ‘‘Big Cat”’ 
Completed by Sunray Oil 

Sunray Oil Corporation's giant cata- 
lytic cracking unit at Sunray Village, 
south of Duncan, Okla., went back on 
stream February 11 after a 29-day turn- 
around 

The 25,000-barrel-per-day “big cat” 
was shut down January 13 after making 
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complete lube oil processing plants 









dual-circulation complete chemical plants 
steam generators i 
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FOSTER WHEELER CORPORATION 


165 BROADWAY, MEW YORK 6, NEW YORK 
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processing 


Complete Oil Refineries units 
and 
Chemical Plants 


— most advanced processing 


petroleum and chemical 





Steam Generators in any capacity. 
Condensers... Evaporators 
Feedwater Heaters . . . Cooling Towers 
Water Treating Systems 





Sulfur Recovery. Edible Oil Treating 


Fatty-Acid Fractionating Units... 
All types of DOWTHERM systems... 





industrial processes 


the complete 
engineering and construction 
service 


anywhere in the world 


FOSTER WHEELER CORPORATION 








The MONTH... 


a 677-day record run for a UOP Fluid 
catalytic cracking unit. Although ham- 
pered by extreme cold weather the com- 
plete major overhaul was completed in 
25 days with the balance of the time 
used for “starting up.” 

Additional cooling surface was added 
to the unit during the turnaround, en- 
abling the daily gas-oil throughput to 
be increased 3000 to 4000 barrels if 


needed. 


Join to Build Canadian 
Petrochemical Development 


British American Oil Company Lim- 
ited and Shawinigan Chemicals Limited 
will form a jointly owned petrochemical 
company for a major development to be 
in Montreal East. Engineering studies 
of a number of projects are being made 
and plant construction will be started 
within a few months. The plant is to 
use a newly developed process which 
promises economies in the production of 
certain basic chemicals now in demand. 

Both companies are canadian owned 
and controlled 


Continuing Fellowships 


| 
Pan American Refining Corporation 


has announced that its previous policy 
of granting study fellowships would be 
continued during the academic year 
1951-1952 

Being continued are fellowships in 
chemical engineering at the University 


of Illinois, the Massachusetts Institute | 
of Technology and Rice Institute, and | 


chemistry fellowships at the University 
of Texas and the University of Okla- 
homa 


Rossini Named By ACS 


Dr. Frederick D. Rossini, head of the 
Chemistry Department at Carnegie In- 
stitute of Technology, has been ap- 
pointed to represent the American 
Chemical Society on the Council of the 
American Association for the Advance- 
ment of Science 


Algeria Plant Completed 


The first petroleum refinery ever built 
in Algeria, a small topping plant in 
French North Africa at Sidi Aissa near 
Aumale, has been completed. Approxi- 
mately 225 barrels of crude will be proc- 
essed daily from production which has 
been developed in the area during the 
last two years 


To Build Carbon Black Plant | 


A new plant under construction by 
Columbian Carbon Company at El Do- 
rado, Ark. will produce 36 million 
pounds annually of furnace-type carbon 
black. Work on the $1.5 million plant 
will begin immediately. Byproducts for 
the production of the carbon black will 
be obtained locally 


Expands Scotland Refinery 


The refinery of William Briggs & 
Sons, Ltd. at Camperdown, Scotland, 
is being equipped with crude distillation 
facilities scheduled for competion by the 
end of the year. The unit will process 
1000 barrels daily 








3S Reasons 
Sy SOLS’ Traps 


Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 

leakproof for one year; 
2. Bolted-in seat design—insures tight seai, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 

STRONG 80 Series Trap sizes 42” to 242”, pres- 
sures to 250 Ibs., temperature to 500° F. (forged steel 
for higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 68-R describes inverted, open bucket 
and other types of STRONG traps. Write today. 

*Trade Mark Reg. U. S. Pat. Off. 
STRONG, CARLISLE & HAMMOND COMPANY 


1392 WEST 3rd Street T Anum Mer 
Seettent 13, Ohio 
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SLASH BATTERY COSTS IN HALF! 


With the revolutionary new “Eveready” No. 
1050 Flashlight Battery you get these big ex- 
clusive features: 


@ More than twice es much light 


© Whitest, brightest light eveil- 
ebdle from a fleshlight battery 


@ Hell the cost for light output 


@ Leckprecf — Ne metal con to 
leak or corrode 


@ Will net swell, stick or jom in 
@ flashlight 


‘Why? Because of “Eveready” No. 1050's exclu- 
sive “inside out” construction. Instead of being 
the container for the cell, the zinc electrode is on 
the inside to make the battery last longer, while 
the new outside carbon jacket makes the battery 
leakproof. Order 2 supply of No. 1050's today. 











otwer NATIONAL CARBON prooucts =. 


MEET 
THE NEW 


mm NATIONAL 


TRADE-MARK 


GRAPHITE 


GROUND ANODE 


HIS brand new 3” by 60” “National” 

graphite ground anode is a better anode 
for cathodic protection of pipe lines, tank 
farms, refinery equipment, ships, electric sub- 
stations, and all sorts of underground and 
underwater metal structures. It is long 
enough to give low resistance ... yet short 
enough for easy shipping and handling. Here 
are the plus factors: 


RUGGED. Stands up to normal installation 


bumps without damage. 


EASY TO HANDLE. Easy to transport 
to the field. Easy to center in the backfill. Easy 
to tamp. 


INEXPENSIVE. You will save money on 


every rod when you order in 10,000-pound pallet- 


ized lots. 
R l More pounds of graphite 
per unit of exposed surface. . 


Send for the complete story by writing to 
National Carbon Division, Union Carbide 
and Carbon Corporation, Dept. PR. 


The terms “National” and “Eveready” 
are registered trade-marks of 


NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N.Y. 

District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


in Canada: National Carbon Limited, Teronto 4 


HEAT EXCHANGERS + PUMPS «+ VALVES «+ PIPING 
BRICK + STRUCTURAL CARBON - 


TOWERS 
SULPHURIC ACID CUTTERS 


TOWER PACKING + BUBBLE CAPS + 
HYDROCHLORIC ACID ABSORBERS 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich. 





Fundamental Physical and 
Chemical Data 





Vapor-Liquid Relation. $ 
tane-cis-2-Butene-Furfural- Water. 
erick Wexty, J. A. GeRsTER, AND 
Corsurn. Ind. Eng. Chem., 43 (1951), pp. 
162-72 

The use of three-suffix Margules equa- 
tions was so satisfactory in predicting 
and correl&ting the vapor-liquid results 
for the system isobutane-1-butene-fur- 
fural-water, that the use of these same 
methods for the prediction and correla- 
tion of vapor-liquid equilibria for com- 
plex C, hydrocarbon-furfural-water mix- 
tures appears promising. The present 
work further confirms the methods by 
applying the same type equations to 
represent the data for a second quarter- 
nary system: n-butane-cis-2-butene-fur- 
fural-water. General recommendations 
are presented for estimating the vapor- 
liquid equilibria for similar systems from 
limited basic data, many of which are 
available. Results of the first work are 
expresse d in terms of ac tivity coefficients 
of each C, hydrocarbon component and 
as relative volatility of n-butane to cis-2 
butene as functions of temperature, wa- 
ter content, concentration of C, hydro- 
carbon in the liquid, and ratio of n-butane 
to cis-2-butene in the liquid 


Low Temperature Vapor-Liquid Equ- 
libria. Harry J. Aroyan anp Donatp L 
Katz. Ind. Eng. Chem., 43 (1951), pp 
185-9 
vapor-liquid equilibrium 

hydrogen-hydrocarbon 
systems are relatively scarce. The au- 
thors list all of the binary hydrogen- 
hydrocarbon phase equilibrium data that 
they could find in the literature. Vapor 
and liquid phase compositions for the 
hydrogen-n-butane system were deter- 
mined at pressures from 300 to 8000 
pounds per square inch along isotherms 
of 75°, 40°, 10°, —20°, —50* —100°, 
—150° and —200 F. Phase compositions 
and equilibrium constants are presented 
for the system. A graphical correlation 
useful for the prediction of the equilib- 
rium constants for hydrogen in binary 
hydrogen-hydrocarbon systems is given 
The phenomenon of a minimum in the 
bubble point curve for the system hy- 
drogen-n-butane was observed 


Liquid-Liquid E 


Data on the 
relationships of 


uilibria in System 
Benzene - Pyridine - Water. JuLIAN C 
SmirH, Victor D. Stipoit, AND Rocer W 
Day. Ind. Eng. Chem., 43 (1951), pp 
190-4 

For many liquid ternary systems solu- 
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bility diagrams, the slopes of the tie 
lines change in direction as the amount 
of solute increases. Such systems are 
called “solutropic.” Little has been 
known of the effect of temperature on 
“solutropic” systems. The work reported 
established the effect of temperature, be- 
tween 15° C. and the normal boiling 
point, on the solutropic system Benzene- 
pyridine-water. This particular system 
is unusual even in relation to other solu- 
tropic systems, A list of solutropic sys- 
tems is included. Despite the solutropes, 
most of these systems can be used for 
extraction. Pyridine and water can read- 
ily be separated by extraction with ben- 
zene. Complete separation is not possible 
in “azeotropic” ternary liquid systems 
The difference between “solutropic and 
“azeotropic” systems is illustrated. 


Effect of Pressure 
Herman SxkounrKk. /nd 
(1951), pp. 172-6, 

An azeotropic sytem is defined by 
three variables: the boiling point, pres- 
sure and composition. It is desirable to 
have simple relationships between these 
variables so that the entire azeotropic 
range can be determined from a single 
set of data. For example, if boiling point 
and composition are known at one pres 
sure, what relationships can be found to 
give the boiling point and composition at 
another pressure? The author describes 
a method for the prediction of the pres 
sure-temperature relationship from data 
at one pressure. Two sets of accurately 
determined pressure-boiling point-com- 
position data will completely define an 
azeotropic system by means of two linear 
equations. Because most azeotropes be- 
come nonazeotropic at either a high or 
a low pressure, the pressure-temperature 
relationhip permits the calculation of 
that pressure, which, in turn is the boil- 
ing point at 100 mole percent for the 
composition-boiling point relationship 


in Azeotropy. 
Eng Chem . 43 





These abstracts from the current 
literature of science and technology 
(not including trade j ls easily 
available) were prepared by Drs. 
Leslie and Coats of The Leslie Lab- 
oratories, Traver Road, Ann Arbor, 
Mich., which will supply, at cost. 
photostatic copies of original arti- 
cles. Complete or ited bibliog- 
raphies covering special topics by 
title, by abstracts, or in complete 
manuscript, also may be had by 
arrangement with the laboratories. 
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As aresult, the composition-boiling point 
relationship can be determined for such 
systems when the composition and boil- 
ing point are known at only one pres- 
sure. 


Manufacture: Processes 
and Plant 


Chemical Engineering Unit Operations 
Review. Ind. Eng. Chem., 43 (1951), pp 
37-116. 

This is the sixth consecutive Chemical 
Engineering Unit Operations Review 
comprising sixteen sections, and cover- 
ing absorption and humidification, ad- 
sorption, centrifuging, crystallization, 
high temperature distillation, high vacu- 
um distillation, drying, evaporation, sol- 
vent extraction, filtration, fluid dynam- 
ics, heat transfer, ion exchange, materials 
handling, mixing, and size reduction. The 
article covers a review of progress in 
the particular fields during the previous 
year along with an extensive bibliog 
raphy on the subjects 


Destillier und Rektifiziertechnik, 2nd 
Ed., (1950), 465 pp. E. Kirscnpaum 
Published by Springer-Verlag, Berlin W 
35, Germany 

This is the second ediiton of Kirsch- 
baum’s book on Distillation. The impor- 
tance of heat balances and heat transfer 
between spaces is emphasized. Consider- 
able new material has been added to the 
first German edition, including flash and 
equilibrium distillation, equilibrium and 
multi-component systems, a comparison 
of batch and continuous distillation and 
data on large sized packing and packed 
columns. The major subjects covered 
are distillation theory, simple distilla- 
tion, the rectifying column, continuous 
distillation, enthalpy concentration dia- 
grams, multi-component separation, 
plate design and efficiency, packed col- 
umns, heat exchangers control. Vapor- 
liquid equilibrium for 158 binary systems 
are presented. 


Critical Conditions of Two-Phase Flow 
in Packed Columns. B. J. Leaner AnD 
Cc. S. Grove, Je. Ind. Eng. Chem, 43 
(1951), pp. 216-25 

A new theory of the mechanism of load- 
ing and flooding in packed columns is ad- 
vanced, The data indicate that for a given 
liquid-gas pair, there is a single critical 
linear gas pore velocity, at which the 
gas flow becomes discontinuous. The 
evidence indicates that the mechanism 
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SPECIAL FIRE HAZARDS 


CALL FOR SPECIAL PLANNING 


Hidden in the maze of piping required for this Butadiene 
storage area are the water lines supplying a Blaw-Knox Fog 
Nozzle System which is operated by rate-of-rise thermo- 
stats. Careful planning by specialists in industrial fire pro- 
tection assures the most effective means for instantly quench- 
ing any “hot spot” in such hazardous locations. Without 
obligation we will be pleased to submit a preliminary 
layout together with an estimate of costs for the type of 
system best suited to your needs. 


BLAW-KNOX SPRINKLER DIVISION 


OF BLAW-KNOXK CONSTRUCTION COMPANY 


829 Beaver Ave., N.S., Pittsburgh 12, Pa. 
Offices in Principe! Cities 
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of flow interruption is wave formation 
at the liquid-gas interface. Use of the 
pore velocity expression im connection 
with loading and flooding data results 
in accurate correlations of these limit- 
ing flow points. Flooding and loading 
are defined in terms of the critical linear 
pore velocity and the free area distribu 
tion within a packing. The lower criti- 
cal point, or loading point, is considered 
as occurring when V. is reached at the 
minimum free cross-sectional area of the 
packing. Flooding is observed when the 
gas velocity approaches V. for the sta- 
tistical mean of the various free cross- 
sectional areas of the packing. The gen 
eral nature of the equations developed 
is indicated by the fact that they can be 
applied to correlate “hammering” in 
steam-condensate return lines. A_bibli- 
ography of 35 references is included 


Velocities and Effective Thermal Con- 
ductivities in Packed Beds. Maximo 
Morates, C. W. Spinn, and J. M. Smirn 
Ind. Eng. Chem., 43 (1951), pp. 225-32 

Fluid velocities at various points in 
packed beds are of importance in deter 
mining heat transfer and masé transfer 
rates. Data were obtained using a bed 
2 inches in inside diameter, packed with 
%-, %-, and %-inch cylindrical pellets 
Air was passed through the bed. At bed 
depths above 2 inches, velocity decreased 
both near the tube wall and near the 
center, and had a maximum value at a 
point between the center of the tube 
and the wall. The assumption that ve- 
locity profile in packed beds is uniform, 
was thus found to be untrue. This ex- 
plains some problems that have been 
encountered in heat and mass transfer 
in packed beds 


Liquid-Liquid Extraction from Single 
Drops. Frank B. West, P. A. Rosrnson, 
A. C. Morcenruacer, Jr, T. R. Beck, 
ann D. K. McGrecor. Ind. Eng. Chem., 43 
(1951), pp. 234-8 

Previous studies of extraction from 
drops have indicated considerable agi- 
tation in the interior of each drop and 
that a large portion of the extraction 
occurred during the formation of the 
drops. Results of the investigation re- 
ported show sharply contradictory re- 
sults which lead to different conclusions 
Data are presented for the extraction of 
acetic acid from drops of benzene of 
known volume. Water was used as the 
extracting medium. 14 to 20 percent ex- 
traction was obtained during drop for- 
mation. The extraction during the time 
f rise could be correlated empirically 
by equations for unsteady-state diffusion 
in stagnant spheres. The results differ 
as much as fivefold from those previ- 
ously obtained in similar equipment by 
similar procedures by other investi- 
gators. 


Fractional Liquid Extraction. Enwarp 
G. Scuermet. Ind. Eng. Chem., 43 (1951), 
pp. 242-5 

The separation of components by their 
different distribution coefficients be- 
ween two immiscible solvents has been 
the subject of considerable research and 
s particularly applicable to the separa- 
tion of nonvolatile components such as 
netal salts and heat-sensitive compounds 
such as vitamins and antibiotics. It is 
also applicable to the separation of azeo- 
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One of these 
27 different tubing analyses 


has solved practically r ag 
every condition of.. ) Low Carbon, 4 Mo 


Low Carbon, 1 Mo 


my Y Cr, Y2 Mo 





1 Cr, Y2 Mo 
1% Cr, Y2 Mo 
2 Cr, 4 Mo 
2% Cr, 1 Mo 


2\’2 Cr, Ya Mo, % Si 
3 Cr, “2 Mo, 1'% Si 


3 Cr, 1 Mo 

5 Cr, ¥2 Mo 

5 Cr, “2 Mo, 1'4 Si 

5 Cr, ‘2 Mo, Ti 

6 Cr, 4% Mo 

7 Cr, y Mo 

8 Cr, 1 Mo 

9 Cr, Y2 Mo 

9 Cr, 1 Mo 

12 Cr, Al 

17 Cr 
@ Here at Tubing Headquarters, we have long maintained a razor- 

sharp staff of specialists—men with many years of experience in 27 Cr 

solving refinery tubing problems. 18-8 
These specialists have had a tremendous file of data to help them. 

Some of it came from our own laboratories. But the most valuable 18-8 Ti 
data came from actual case histories . . . and constant observation 

of refineries throughout the country. 18-8 Cb 

To cope with numerous problems, we developed 27 different Te 
analyses that we frankly think have helped to solve almost any - + 
refinery tubing problem. We’ve watched these tubes in service— 25-20 


and we’ve seen them do a good job. 

When you plan for future projects bring your tubing questions 
to National Tube Company. Most of the time, a problem that is 
new to you will be a simple matter of recorded history to us. All of 
this bed-rock experience is yours for the asking. We will be glad 
to help you. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES DIVISION) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





NATIONAL SEAMLESS PIPE AND TUBES 


Saeoa Seee eo beet 2 ee: 


You remember how fast 1950 passed. 1951 will seem to pass even 
more quickly and by 1952 you will wish your refinery were 
modernized or that you had an entirely new plant. 


You can have that new cat cracker or new refinery if you plan 
now, and place your problem in our hands. We have the ability, 
manpower and equipment to design, engineer and construct the 
refining facilities you need in the least possible time. 


Call, wire or write for a discussion of your refining problems 
and their solution, without obligation. Our airplanes make 
us neighbors. 





5-5561 ° TULSA, OKLAHOMA 


oe 
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tropes and close-boiling components that 
are not readily separable by fractional 
distillation. In many such applications 
this procedure is more economical than 


extractive or azeotropic distillation. The | 


author presents an equation for calcu- 
lating the approach to steady-state con- 
ditions for each cycle of a batchwise 
countercurrent extraction operation. For 
a three-stage and a five-stage system, 
this approach can be represented by a 
straight line on a semilogarithmic plot 
Systems with a larger number of stages 
show a slightly curved line, depending 
on the number of stages. A general 
equation was developed containing an 
empirical constant to represent the best 
straight line through the calculated data 
for the systems. The equation permits 
estimating the number of cycles required 
to reach a given fraction of the steady 
state conditions 
Nitriles as Selective Solvents. Ken- 
NETH W. SAUNDERS 
(1951), pp. 121-6. 
The object of the work was to find 
solvents that are highly selective and 
have reasonable capacity for the extrac- 
tion of aromatics from petroleum hydro- 
carbons. Results indicate that solvents 
exist that are much more selective in the 
extraction of aromatics from petroleum 
hydrocarbons than solvents now in use 
such as furfural, sulphur dioxide, nitro- 
benzene, phenol, Chlorex, and Duo-Sol. 
Their selective nature in this field sug- 
gests that they can be equally useful in 
the extraction of unsaturated or aro- 
matic compounds from vegetable oils, 
tall oils, and other similar materials. All 
highly selective solvents for the extrac- 
tion of aromatics from petroleum hydro- 
carbons were found to be nitriles having 
the general formula, CN-(CH:).-X, in 
which n= 1 to 5, X = CN, NR,Rs, and 
the nature of the R groups is limited 


Heat and Mass Transfer. Fluid-Solid 
Systems. Bernarp W. Gamson. Chem 
Eng. Progress, 47 (1951), pp. 19-28 

The study was undertaken to develop 
generalized expressions permitting the 
calculation of mass-transfer and heat- 
transfer coefficients for fluids participat- 
ing in either fixed or fluidized systems, 
and based solely upon the physical defi- 
nition of the system and the properties 
of the participating fluids. The author 
reviews the literature on heat and mass 
transfer between fluids and solids and 
develops correlations to permit the 
evaluation of heat and mass-transfer 
factors and coefficients for fixed and 
fluidized beds. Most of the available data 
are represented by a single curve when 
the transfer takes place between the 
fluid system, either gas or liquid, and 
the particle. Generalized equations are 
presented for the case of heat and mass 
transfer between the reactor surface or 
interchangers in the fluid stream for 
fluidized beds. The maximum deviation 
of experimental data from the correla- 
tions is +10 percent for the particle to 
fluid transfer and £20 percent for ex- 
changer surface to fluid transfer 


Generalized Correlation of Process 
Variables. Multicomponent Solvent Ex- 
traction. Ciype Berc, MArtTIn MANDeERs, 
AND Rosert Swirzer. Chem. Eng. Prog- 
ress, 47 (1951), pp. 11-8 

The authors point out that in pilot 


Ind. Eng. Chem., 43 | 


CONDENSATE OUTLET 


TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
pall soy wate ds year 
as it passes through to 

suction connection outside the tank. 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 


are also preheating the lighter 


of fuel oils to their proper delivery 


temperatures to avoid the costly volume losses incurred when such oils 


are sold at low temperatures. 


WITH PARACOIL TANK 

@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 

@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 

@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT O1L VOLUME LOSSES 


SUCTION OIL HEATERS 
ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 


( ter ve ks 


Write for Descrip 


tive Literature 


WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS 


1060 East Grand Street, E 
30 Rockefeller Plaza, 
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ENGINEERING 
CORPORATION 


LIZABETH 4, NEW JERSEY 
NEW YORK 20, N.Y. 


167 











Science and Technology 





REA DABLE eee INSTANTLY ee plant work on selective extraction, the 


number of stages is usually constant and 
the effect of changing reflux ratio is 
EV t N BAC 34 bd E R o i : studied. However, the plant designer can 
= use any reasonable number of stages in 
his design. It is important, therefore, 
that a correlation relating stage number 
and other process variables be available 
The concept of the “overlap coefficient” 
is developed as a factor in the correlation 
| of the process variable in multicompo- 
nent solvent extraction. This correlation 
generalizes the relationship between the 
reflux ratio and number of stages of ex- 
traction required to make a product of 
given specification. By application of the 
method the optimum design of the ex- 
traction system can be determined by 
an economic balance between solvent 
ratio, number of stages, and quality of 
raffinate and extract. The procedure is 
illustrated by application to the furfural 
extraction of SAE 40 dewaxed lubricat- 
ing oil distillate from Los Angeles Basin 
crude. The extraction characteristics of 
the pilot plant tower were determined 
by the water extraction of the system 
methyl ethyl ketone-naphtha. The data 
are presented in considerable detail in 
tabular and graphical form and a bibli- 
ography of 26 references is included 





Shale Oil Refining. J. D. LAnKrorp 
AND C. F. Eustis. Ind. Eng. Chem., 43 
(1951), pp. 27-32 

Thermal cracking and chemical treat- 
ment of Colorado crude shale oil was 
studied at a demonstration plant to de- 
termine variation and yield and quality 
of finished products and properties of 
certain distillates that could be used as 
charge stocks for other refining proc- 
esses. Such operations as topping, vis- 
breaking, recycle cracking, and coking 
have been studied, not necessarily under 
optimum conditions, to produce a pipe- 
line crude, cracked gasolines, coker dis- 
tillate, and residues. Gasolines and diesel 
fuels, meeting most of the petroleum 
industry specifications for such prod- 
ucts, have been produced through chem- 
ical treatment and by rerunning when 


necessary hese products have been 

used in local equipment and have given 

thermometers good results. Studies of thermal crack- 

ing were made on a 100- to 300-barrel- 

per-day unit of distillation-cracking plant 

type. It is thought that the results here 

obtained can be duplicated on large scale 
equipment 





Seconds count when things go wrong ... wherever tem- 
peratures are critical. And not even a split-second is 
lost in reading temperatures accurately, when the ther- 
mometers are WESTON. Their large, boldly marked | Chemical Composition 
faces are readable, even from a distance. And the rug- and Reactions 
ged, all-metal construction of WESTON bi-metal ther- | 
mometers assures dependable, trouble-free operation. The Crude Oil of Sudr, Egypt. Inna- 
‘ Him Yousser. Jour. Inst. of Petroleum, 
Available in types, sizes and stem lengths for most 36 (1950), pp. 684-92 
. ‘ . , , . The Sudr field lies on the eastern 
industrial applications. Write for bulletin F-13. Weston | chore of the Gulf of Suez. Drilling was 
Electrical Instrument Corporation, 638 Frelinghuysen | started in February 1946 and oil was 
: found at approximately 2700 feet. Eleven 
Avenue, Newark 5, New Jersey ... manufacturers of | wells are producing at rates varying 
Weston and Tagliabue Instruments. from 250 to 5000 barrels per day and all 
except one are producing by natural 


flow. The oil is almost completely gas- 
and water-free and is delivered to the 


| refinery without treatment. Gravity is 
| 22.64 A.P.I. The oil contains approxi- 
| mately 2 percent sulphur by weight, but 
does not smell of hydrogen sulphide 
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Time to change your oil, too 





with AEROLUBE ADDITIVES 


Cracking Catalysts, Azno** Specialty Catalysts, 
Gasoline Dyes and Drilling Mud Chemicals. 
Write today for literature and samples. 

*® ** Trade-mark 


Agro.use* Additives can help you make impor- 
tant changes in your own brands of oil that will 
enable you to meet the challenge of today’s 
lubrication requirements. 

The ability of ArnoLuse Additives to produce 
maximum detergency, oxidation resistance and 
corrosion inhibition in regular, premium and 
heavy-duty oils has been proved through years 
of service. Proven, also, is the ability of Cyana- 
mid’s Sales and Service Department to help mo- 
tor oil makers select exactly the right AEROLUBE 
Additives to economically improve the proper- 
ties of their oils. Let these Cyanamid representa- 
tives work with you in every possible way. 

Other Cyanamid specialties for the petroleum 
industry include ArRocat* Synthetic Fluid 











°o - 


AMERICAN Ganamid COMPANY 


PETROLEUM CHEMICALS DEPARTMENT, DIV. PRS 


30 Rockefeller Plozo, New York 20, N.Y. 











WHEN PERFORMANCE COUNTS...CALL ON CYANAMID 
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BUELL GOES 10 THE TOP 


in catalyst recovery 


a | 


ln fluid or thermofor catalytic 
cracking Buell recovery systems have demon- 
strated continuous high-efficiency perform- 
ance in all the major refineries. Design infor- 
mation is available on the latest multi-stage 
collectors. Buell Engineering Company, 70 
Pine Street, Suite 5070, New York 5, N. Y 


Engineered Efficiency in 


DUST COLLECTION 


MANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT WORTH AND SOUTH AMERICA 
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The wax content of the crude is approx- 
imately 5 percent. Good asphaltic bitu- 
men is obtained. The yield of gasoline is 
6.7 percent by weight on the crude and 
has an octane number of 44.7. Detailed 
ana'ytical data on the crude are pre- 
sented, as well as data on the various 
fractions from it. The kerosine yield is 
14.5 percent, gas oil 9 percent, and fuel 
oil 65.5 percent 


Characteristics and Utilization of Oil 
Shale and Shale Oil. H. M. Tuorne, 
W. IL. R. Mureny, J. S. Baur, K. E 
STANFIELD, AND J. W. Horne. /nd. Eng 
Chem., 43 (1951), pp. 20-27 

The authors present the properties and 
characteristics of oil shales, shale oils, 
and the products of oil shale, and briefly 
discuss the results of the research and 
process development work now under 
way at the Laramie, Wyo., station of 
the Bureau of Mines. This is largely 
concerned with the oil shale of the Green 
River formation of Colorado. The prop- 
erties of products obtained by retorting 
the oil shale and by refining the shale 
oil through several different processes 
are given. The properties of the Green 
River oil shale and the products from 
it are compared with those from several 
foreign oil shales 


Reactions of Paraffin Hydrocarbons 
in the Presence of Sulfuric Acid. V. | 
KoMAREWSKY AND W. E. Rutrner. Jour 
Am. Chem. Soc., 72 (1950), pp. 5501-3 

The article presents the results of the 
reactions of n-octane, 2,4-dimethylpen- 
tane, 2,2,4-trimethylbutane (triptane) 
and 2,2-dimethylbutane (neohexane) in 
the presence of 96 and 98 percent sul 
juric acid as catalyst at the boiling point 
temperatures of the various hydrocar 
bons. The results obtained substantiate 
the observations of the previous investi- 
gators that sulfuric acid is a_ specific 
catalyst for shifting the methyl group 
along the hydrocarbon chain, but that 
only such paraffin hydrocarbons as con- 


Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research Foun 
dation, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one or 
more, even if only one gram quan 
tities, please inform the Registry 
Allyl acetone 
Bromotrifluoromethane 
1-Cyclohexyl indane 
cis.-« -Decalone 
1,2-Dimethyl ethylene oxide 
Heptadecy! alcohol 
Methyl-&-cyclohexyl acrylate 
p-Methyl-&-methyl styrene 
Pyrene-1,2-quinone 
Sodium dodecyl sulfonate 
N,N,N'-Triphenylurea 
letranaphthylmethane 
Hydroquinone-di-l-naphthyl ether 
cis- Hexahydro-p-toluic acid 
Benzofuran 
1-Chloro-3,4-xyvlene 
Phiopropionanilide 
1-Methyl-4-methylol imidazole 
1-(p-Nitropheny!)-1,2-epoxy 

pro 
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LUNKENHEIMER STEEL CASTINGS 


Radiographic waves search the internal structure of Lunken- 
heimer steel gate valves, exposing the dense, sound quality 
of their castings. The smooth tone of this short-wave gamma 
ray photo is your final assurance of soundness in the steel 
valve you depend on for round-the-clock petroleum service. 
Other tests guard the Fig. 1751 from imperfections after Figure 175! 
every manufacturing process —from foundry to final oe 
assembly. It’s especially engineered and tested for 150 Ib. 
pressures in the oil industry. 

For service on your oil or oil vapor lines, specify body- 
bonnet-trim combination WB2. Body and bonnet are of cast 
carbon steel, and special oil-trim is of 13% chrome stainless. 
The same valve is also available for steam and other non- 
lubricating fluids . . . specify Fig. 1751 WB6. 

The disc rises clear of the straight-through, streamlined 
port-to-port flow to minimize turbulence and pressure drop. 
Backseating faces let you repack the valve while it’s wide 
open and under pressure. 

Write for your free copy of “Lunkenbeimer Oil Industry 
Valves,” a circular in color describing more than fifty bronze, 
iron, and steel valves, “service engineered” for the petroleum 
industry. Address: The Lunkenheimer Co., Box 360G, 
Cincinnati 14, Ohio. 


STEEL @ IRON @ BRONZE 


LU WN HEIMER 
THE UCOT NAME IN VALVES 
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B00 is a sectional return bend with separate U-bend 

p-piece yokes or housings. No rolling jigs are 
required as patented locking device holds tube in rigid 
alignment while rolling tubes and provides flexibility when 
in operation. 


Type 2500 is also a sectional return bend with separate 
U-bend and two-piece yoke. It is used for condenser 
installations and top rows of vertical furnaces. 


THE OHIO STEEL FOUNDRY CO. 
LIMA, OHIO — Plants at Lima and Springfield, Ohio 


District 

offices in: Chicago Detroit 
Cincinnati Houston 
Cleveland New York 
Dotias Philadelphia 





Science and Technology 





tain tertiary carbon atoms are suscepti- 
ble to isomerization with this catalyst 
In contrast with the action of aluminum 
chloride as a catalyst, there is only a 
small loss of paraffin to the acid layer 
in the case of sulfuric acid 


Hydrogen Transfer. V. Reaction of 
m-Cymene and o-Cymene with Methyl- 


| cyclohexene in the Presence of Hydro- 


gen Fluoride. Herman Pines, D. 
SrreHLau AnD V. N. Ipatierr. Jour. Am 
Chem. Soc., 72 (1950), pp. 5521-3 

In previous studies it was shown that 
p-alkyl substituted toluenes react with 
4-methylcyclohexene in the presence of 
hydrogen fluoride or sulfuric acid to 
give, in the main, products resulting 
from hydrogen transfer. It was desired 
to determine whether meta- and ortho- 
cymene would do likewise. It was found 
that m-cymene on treatment with methyl- 
cyclohexene in the presence of hydro- 
gen fluoride undergoes hydrogen trans- 
fer and a cycloalkylation reaction. The 
products formed are described. When 


| ocymene reacted with methylcyclo- 


hexene in the presence of hydrogen flu- 
oride no hydrogen transfer was observed, 
but only cycloalkylation 


Chemical Characterization of Cata- 
I II. Oxygen Exchange Between 

ater and Cracking Catalysts. G. A. 
Mitts anv S. G. Hixon. Jour. Am. Chem 
Soc., 72 (1950), pp. 5549-54. 

The reactions between water and pe- 
troleum cracking catalysts are impor- 
tant, first because water is the medium 
from which oxide catalysts are prepared 
in hydrogel form, second, water is nor- 
mally responsible for loss of activity 
during catalyst use, and third, water is 
believed to be fundamental to the mech- 
anism of cracking. The exchange of oxy- 
gen between water and several catalysts 
was measured at 100° C., and in a few 
instances at 565° C. High surface area 
materials undergo exchange in two 
steps, first a rapid exchange involving 
10-25 percent of all the oxide oxygens 
and then a slow exchange which, in a 
period of a month at 105° C., involves 
10-60 percent more of the oxide oxy- 
gens. In contrast to this, natural kaolin 
or bentonite undergoes no apparent 
change. Physical measurements showed 
that substantial changes occur during 
contact with water for a month at 105° 
C. in the case of the catalytic materials 
The mobility of the catalyst surface is 
believed to play an important part in its 
ability to act as a catalyst 





Products: Properties, 
Utilization and Analysis 





Evaluation of Crude Oil. Evaluation 
Panel of I.P. Standardization Sub-com- 
mittee No. 2—Crude Oil. Jour. Inst. of 
Petroleum, 36 (1950), pp. 693-704 

Early in 1948 the attention of Sub- 
committee No. 2 of the Standardization 
Committee of the Institute of Petroleum 
was directed towards the possibility of 
evolving a standard method for the 
evaluation of crude oil. However, it was 
realized that because of the diverse char- 
acteristics of crude oils it is practically 
impossible to specify a rigid procedure 
to be followed in all cases. It was re- 
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We like our tube customers skeptical 


g in poraliel with main turbine 18 tubes ore now undergoing performonce tests under 
ic Co. Stotion in Provi- some cooling wate ond operating conditions as main unit. 


Long ago we learned there's nothing like a good hard fact to convince a 


prospective customer for heat exchanger or condenser tubes. 


The kind of facts our Technical Department likes to give our cus- 
tomers come out of tube performance studies like this 18-tube test con- 
denser installed at the Manchester Street Station of The Narragansett 
Electric Co. at Providence, R. I. To attempt to reduce tube failure from 
pitting by polluted harbor water, this test unit was installed at the sug- 
gestion and with the help of Anaconda condenser tube specialists. It 
operates in parallel and under identical conditions with a main turbine 
condenser. Among tube alloys under test are Arsenical Admiralty 439, 
Ambraloy 927 (Aluminum Brass), Ambraloy 901 (Aluminum Bronze), 
Super-Nickel 702 and Cupro-Nickel 754 
We are sure that our Technical Department's extensive facts and long experience with the performance of 
ANaconDA Tubes under almost every type of operating condition can help you select the right heat exchanger 
or condenser tube. May we make them available to you? The American Brass Company, Waterbury 20, Connecti- 
cut. In Canada: Anaconda American Brass Ltd., New Toronto, Ontario. 51126 


for efficient heat transfer ANACON pA HEAT EXCHANGER TUBES 
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garded as desirable to publish a paper 
indicating the principles involved, suit- 
able types of equipment to be used, and 
precautions to be taken. The principles 
outlined in the paper enable an evalu- 
ation to be made from which the yields 
and qualities of the potential products 
can be determined. The distillation equip- 
ment for removal of the light and middle 
distillates is first described, and follow- 
ing this the equipment for removal of 
the lubricating distillate. Procedures for 
determining bitumens are then briefly 
considered 


Evaluation of Fuels Using the Jentzsch 
Ignition Tester. Rurn B. Gru.mer AnD 
Hartrwett F. Carcore. Ind. Eng. Chem., 
43 (1951), pp. 181-4 

The possibility of evaluating Otto 
cycle engine fuels without actual engine 
tests has intrigued engineers for many 
years. A simple test that could be applied 
to small quantities of materials would 
be especially valuable in the appraisal 
of the usefulness of new compounds and 
in routine testing of fuel quality. Such 


| a test was described in Germany by 
: | Jentzsch and used extensively by the 
Germans during the last war. The au- 


thors have studied the Jentzsch ignition 
tester, using pure fuels, mixtures, and 


bd ° | additives. As a means of attaching a 
r | fi-in , | single number to a fuel to indicate its 
| tendency to knock, the Jentzsch ignition 


tester is as adequate as any single en- 
gine test, and it therefore offers a sim- 
ple and inexpensive means of evaluating 
the knocking tendency of fuels 





Aroratic Hydrocarbons in Some Die- 
sel Fuel Fractions. Ultraviolet Spec- 
trometric Identification. Norman G 
Apams AND Dororny M. RiIcHarpson 
Analytical Chem., 23 (1951), pp. 129-33 

The investigation was made to deter- 
mine the extent to which ultraviolet ab- 
sorption spectra can be used in the 
identification of the aromatic hydrocar- 
bons in a 400° to 500° F. distillate 
Naphthalene and various napthalene de 
rivatives were identified. The data are 
presented in the form of spectra of 40 
consecutive fractions. They give infor- 
mation concerning the azeotropic dis 
placement of the boiling points of the 
various aromatics 





High Temperature Viscometer. N. H 
Spear anv L, P. Herrincron. Analytical 
Chem., 23 (1951), pp. 148-51 

The need for a simple and reliable 
viscometer for use at high temperatures 
has become increasingly important in 
the fields of lubrication and heat trans- 
fer. The authors describe a _ rolling 
sphere viscometer which was calibrated 
at ordinary temperatures and has a 
range to over 300° C. Measurements are 
accurate to within 5 percent. The volume 
of test liquids required is 70 ml. Viscos- 
ity results are presented for tetraaryl 
silicate, diphenyl and Navy Symbol No 
1065 oil 


o | 

abkaseastehatesale dt | Impurities in Catalyst Materials. 
Quantitative Spectroscopic Analysis Us- 
LS ing Alternating Current Spark. Dvant 
aiciviad aio ive | D. Harmon and Raymonp G. Russett 

/ > aaa a bas Analytical Chem., 23 (1951), pp. 125-9 
oF BOsel, Paed ike) F As catalysts are used their activity 
" decreases and a “pickup” of metallic 
impurities occurs. The chemical deter- 
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| Coil Offered 


ON METAL PROBLEMS 


On January 1, 1951, National Production Author- 
ity Order M-14 respecting the consumption of 
primary nickel went into effect and subsequent 
amendments limit the applications for which 


@ EDMONTON, ALTA. 


1aHsAs CITYPss youn 


TULSA @ 


7] 


DALLAS @ 





nickel and its alloys may be used. 


Within these limitations, we shall continue to 
issue information on new developments and user 
experience with .nickel-containing materials, as 
we believe that dissemination of technical data 
and service experience can help to promote the 
intelligent utilization of critical materials, so 


essential in these times. 
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“stock AND SERVICE CENTERS FOR “INCO” PRODUCTS 


ATLANTA 


3s Marietta Street 
Tel. Alpine 3871 


BALTINGRS 5 


Tel. Eastern 3200 


BUFFALO 2 
Whitehead Besta Products 
Company, In 
254 Court St reat 
Tel. Cleveland 1475 


CAMBRIDGE 39, MASS. 
Whitehead Meta! Products 
Cc y. Inc 
281 


Street 
Te. T tdge 6-4680 
23 
Sales Corporation 
South Pulaski Road 
Tel. Bishop 1-T700 


CINCINNATI 29 
3231 Predonia Avenue 
Tel. Capitol 3000 


CLEVELAND 14 
Williams and Compan: 
3700 Perkins Avenue 
Tel. Utah 1-5000 





3 
J. Tull Metal & Supply Co. 


Williams and Company, Inc. 


y, Inc. 
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COLUMBUS 8, OHIO 


Williams and Com: 
851 Williams Avenue 
Tel. Klondike 1623 


iikinson Com: 
ih 103rd Street 
35834 


HARRISON N. J. 


Whitehead Meta] Produc*s 
Company, Inc 

1000 South 4th Street 

Tel. Humboldt 56-5900 


FON 3 
Meta! Goods Corporation 
Tl Milby Street 
Tel. Central 8881 


INDIANAPOLIS 2 
Steel Sales 


North Illinois Street 
Tel. Talbot 1506 


Tel. Victor 7270 
tos Aeciss 2 
Metals 


Sales Corporation 
2400 West Cornell Street 
Tel. Hilltop 2- 


MINNEAPOLIS 15 


Tel. Nestor 6614 


MONTREAL 1 

Rober J bf Bartram, Limited 
455 Craig Street West 

Tel Untecreite m7 


NEW HAVEN 1 
Whitenead Metal Products 
vy. 
265 Church Street 
Tel. New Haven 8-0275 


NEW ORLEANS 12 
Metal Goods Corporation 
432 Julia Street 
Tel. Canal 7373 
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King 1 West, 
Tel. Empire 4-747! 





Watechend wstal Products 


Company. ne 
303 West 10th Street 
Tel. Watkins 4-1500 


PHILADELPHIA 40 
} ong Metal Products 


Inc 
1955 Wunting | Park Avenue 
Tel. Baldwin 9-2323 


Tel. Cedar 1-8600 


PORTLAND 12, ORE. 
Eagle Metals 
2336 North Randolph Avenue 
Tel. Tuxedo $201 


st. tours 10 
tee] Sales ee 
erty McRee A 
Tel Grand is 


SALT LAKE CITY 4 
Pacific Metals Company, Lid 
1186 South Main Street 
Tel Salt Lake City 8-3421 
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z Louis 1, Mo. 
‘el. Garfleld 4197 
TEXAS SECTION 
Someneree Bidg.. 
2, Texas 
Tel. Cc 


42K 
TWIN CITIES SECTION 
ieectiowesters, Bank Bids. 
ipacsnete 5 Minn 
Tel. Geneva 0631 
— COAST SECTION 


roleum 
Los Eos Anecles 18 Calit. 
Tel. Prospect 2496 


Hous' 


le Metals Company 
East 320 Trent Avenue 
Tel. Madison 2419 
YRA a 
Whitehead Meta! Products 


207 W. Taylor Btreet 
Tel. Syracuse 3-0158 


=, 
and Company, In 
650 Eas Avenue 
TORONTO 5 
Alloy Meta! Sales Limited 
881 Street 
Tel, Princess 7331 


yt Goods Corporation 
302 North Boston Street 
Tel, Tulsa 4-1175 
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Here are typical physical and chemical properties of Nalcat 
which increase catalyst efficiency in “fluid” cracking units: 


NALCAT 

UNIFORM PARTICLE SIZE Grade | 
Typical porticle size distribution, percent by weight: 
By Screening Method: 

% Thru 40 Mesh (420 Microns) 100 

Fo Thru 100 Mesh (149 Microns) 100 

Fe Thru 200 Mesh ( 74 Microns) 90 
By Sedimentation Method 

F Total Minus 40 Microns 

% Total Minus 20 Microns 

FF Totol Minus 10 Microns 
Average Particle Size, Microns 


NALCAT 
Grade 2 


s CHEMICAL PURITY 


Typicol analysis by weight percentage, dry basis: 
Loss on Ignition : 
Alumina as Al,O, 

Iron as Fe 
Sodium as No,O 
Sulfates as SO, 
Calcium as CaO 


@ Hich activity 


Typical analysis, U.O.P. weight basis 
Apporent bulk density 





The three outstanding char- 
acteristics of Nalcat Silica- 
Alumina Catalysts listed at 
left tell their own story to 
petroleum research and re- 
finery production men. Excel- 
lent fluidity of Nalcat is a 
result of cutting down the 
percentage of coarse particles 
to a minimum...Loss of fresh 
Nalcat is very small because 
of the low percentage of fines. 

Write or call for complete 
data about Nalcat for use in 
your “fluid” catalytic cracking 


unit. 
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mination of elements present in amounts 
less than 0.1 percent is relatively time- 
consuming and inaccurate. The authors 
present a spectrographic method that 
will give results within £10 percent of 
any of the desired impurities. The method 
has been applied to the determination 
of iron, vanadium, nickel and sodium in 
catalyst materials. The analysis takes 
less than four hours for a group of sam- 
ples. 


Determination of Particle Density of 
Crushed Porous Solids. Samer Ercun. 
Analytical Chem., 23 (1951), pp. 151-6 

A gas flow method is described for 
determining the particle density of 
crushed perous materials. Gas flow rate, 
pressure drop, and bulk density of the 
materials are determined. The method 
is based upon the measurements of the 
coefficients a and b in the linear form of 
the pressure drop equation at different 
bulk densities to which a given porous 
material can be packed. The procedure 
is seli-checknig in that it offers two al- 
ternatives largely independent each of 
the other. Validity of the method was 
checked with nonporous solids by com- 
paring the results with densities deter- 
mined by water-displacement 


Goodrich Names Personnel 
For Synthetic Rubber Plant 

Operating personnel appointments at 
the government synthetic rubber plant 
at Institute, W. Va., announced by The 
B. F. Goodrich Chemical Company in- 
clude 

fom B. Nantz, former Hycar produc- 
tion manager at the company’s Geon 
plant at Louisville, Ky., named man- 
ager of the 90,000-long-ton capacity 
plant 

Walter E. Brodine named plant engi- 
neer; Sigmund S. Michels, technical man- 
ager; Anton Vittone, production man- 
ager; Gerald A. Balzersen, manager of 


industrial relations; George R. Erb, plant | 
auditor; and John R. Mix, staff man- | 


ager 


Sun Promotes Carney 


Joseph E. Carney has been named 
assistant chief metallurgical engineer of 


Sun Oil Company. Paul D. Barton is | 


chief engineer. 

Carney joined the metallurgical de- 
partment at the company’s Marcus Hook 
refinery in May, 1934, and was named 
chief inspector of the department about 
ten years ago. He worked for the Mid- 


vale Company in engineering capacities | 


before beginning his career with Sun 


Promoted by Union Oil 


K. E. Kingman, Los Angeles, man- 
ager of manufacturing, has been elected 
vice president of Union Oil Company of 
California. Alan J. Lowrey, San Fran- 
cisco, received a similar appointment 
from the board 


C. P. Baker Elected 

C. P. Baker, manager of Socony- 
Vacuum Oil Company’s East St. Louis, 
Ill., refinery, has been elected president 
of the East Side Associated Industries. 
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There's on AIRETOOL Tube Cleaner 
and Tube Expander for Every Type 
of Tubular Construction. 
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here’s WHY... 


Swift powerful action by any of these 
AIRETOOL CUTTER HEADS safely 
removes severest coke deposits. There is 
a type head best suited for every refinery 
tube size and coke deposit condition. 
Team up any of these heads with 
either the AIRETOOL “3000” series 
motor or the new ball bearing type 
“6000” series motor and you get results. 


For information fully describing these 
heads and motors, write today for Bulle- 
tin #49. Address The Airetool Mfg. Co., 
316 S. Center St., Springfield, Ohio. 
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MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 





BRANCH OFFICES 
Mew York, Philedelphic, Chicoge, 
Heuston, Tulse, Beten Rovge 
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Tl tick check the sdvantages of UOP 
Copper Deactivator in YOUR gasoline? 


Deactivator and inhibitor efficiency is affected 
directly by treating operations. Universal’s 
treating specialists are available to assist refiners 
in obtaining maximum benefits and 

economy from their use of UOP additives. 


tical methods for determining 
‘UOP Copper Deactivator in gasoline 
and experimental samples are available upon 
request under company letterhead. 
Please address requests to: 


PRODUCTS DEPARTMENT 


TH MICHIGAN AVENUE 
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ss Ain 
Pe? 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by Dr. HEINZ HEINEMANN 


(From the Official Gazette, December 12, 19, and 26, 1950, and January 2 and 9, 1951.) 








U.S.P. 2,533,232. Production of Para 
Xylene. R. G. Dressler to California 
Research Corporation 
p-Xylene is recovered from a xylene 

fraction also containing o- and m-xylenes, 

ethyl benzene, and paraffins by crystal- 
lizing the p-xylene under special temp- 
erature conditions 


U.S.P. 2,533,300. Morpholine Mahogany 
Sulfonate as a Rust Inhibitor for Pe- 
troleum Oils. F. M. Watkins to Sin- 
clair Refining Company 
A petroleum oil, eg. gasoline, con- 

tains morpholine mahogany sulfonate as 

a corrosion inhibitor 


ver. 2,533,301-4. Prevention of Rust. 
M. Watkins to Sinclair Refining 
: ompany 
Gasoline, kerosene, or fuel oil contains 
cyclohexylamine mahogany sulfonate for 
inhibiting rusting of iron and steel sur- 
faces According to U.S.P 2 535, 302 
p-aminophenol mahogany sulfonate 1s 
employed as the additive for the same 
purpose. According to U.S.P. 2,535,303 
light petroleum distillate charged to 
iron-containing pipe lines contains 1-100 
ppm. of petroleum mahogany $009 
acids or sulfonates. According to U.S.P 
2,535,304 1-100 ppm. of triamylamine 
mahogany sulfonate is employed as the 
rust inhibiting additive 


U.S.P. 2,534,013. Distilling Polymer- 
Forming Hydrocarbons and Removing 
Polymer from Distillation Equipment. 
B. S. Garrett of The Standard Oil De- 
velopment Company. 

In the distillation of easily polymeriz- 
able hydrocarbons initially distilled from 
complex hydrocarbon mixtures wherein 
higher boiling hydrocarbons remain as 
a residue, the distilling is periodically 
interrupted and a portion of the residual 
higher boiling complex hydrocarbon 
mixtures initially separated by distilla- 
tion is passed through the equipment 
until the exit stream is free from polymer 
content. It is possible in this way easily 
to remove polymer contamination from 
the equipment 


U.S.P. 2,534,025. Production of Aviation 
or Motor Fuels. D. A. Howes and T 
Tait to Anglo-Iranian Oil Company, 
Ltd 
Details are claimed of a process for 

the production of blending constituents 

of an aviation or motor fuel of high oc- 
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tane number from a sulfur-free cracked 
petroleum distillate containing mono- 
and di-olefins. The feed stock is first 
subjected to hydrogenation. The hydro- 
genated product is separated into a 
lighter fraction boiling up to 100° C. 
and into a heavier fraction, N-heptane 
is obtained by fractionation of the 
lighter fraction together with at least 
one fraction of high octane number boil- 
ing at 72-92° C. and comprising cyclic 
and branched chain hydrocarbons. The 
heavier fraction of the hydrogenated 
feed stock is subjected to solvent extrac- 
tion for the recovery of an aromatic 
hydrocarbon extract as an additional 
blending constituent. 


U.S.P. 2,534,223. Mineral Oil Composi- 
tion epee BF ag Thieny! Sulfides. / 
Brooks and A. N. Sachanen to Socony- 
Vacuum Oil Company Inc 
A mineral oil contains a minor pro 

portion (less than 10 percent) of a com- 


pound of the formula \ (CS) aR 


\S 
where R is a thienyl radical or a saturated 
alkyl group with a carbon chain of 4-24 
C atoms and n is a whole number from 


2-5. The additive stabilizes the oil 


against oxidation 


U.S.P. 2,534,309. Com 
ternal-Combustion 
Sheffield to Hercules 
pany. P 
A gasoline fuel contains an alpha, 

alpha-dialkylarylmethyl hydroperoxide 

The additive gives improved character- 

istics to the fuel. 


U.S.P. 2,534,382-3. Method of Refining 
Oil with a Solvent. W. E. Skelton and 
G. B. Arnold to The Texas Company 
Details are claimed for the solvent 

refining of kerosene and low boiling gas 

oil which contain at least a small por 
tion of constituents having true boiling 
points in the range of the solvent boiling 

point and below. Furfural containing a 

small amount of water can be employed 

as the selective solvent 


U.S.P. 2,534,907. Process for Purifying 
Hydrocarbon Liquids. G. P. Ham and 
R. B. Barnes to American Cyanamid 
Company 
Non-aqueous liquid hydrocarbon, such 

as gasoline, is freed from impurities 

formed by compounds of a metal which 
has a relatively insoluble hydroxide, 
such as copper, by passing the hydro- 
carbon through a bed of an anion active 
resin. The resin is preferably polarized 


ition for In- 
ngines. D. H 
Powder Com- 


Company Publication 


by means of a high tension D.C. po- 
tential. An insolubilized guanidine-urea- 
formaldehyde resin is an example. 


ea By oy cee Stabilization Process. 
T. Gleim and J. A. Chenicek to 
Universal Oil Products Com 
An olefinic gasoline, e¢.g., pacer me gas- 
oline, contains a 6-tert.-alkyl-5-hydroxy- 
coumaron, such as 0.001-0.1 reent by 
weight of 2-methyl-6-tert.-butyl-5-hy- 
droxy-coumaron, to retard oxidative de- 
terioration 


U.S.P. 2,537,459. Recovery of Pure Hy- 
drocarbons by Extractive Distillation. 
J. Griswold, Austin, Texas. 

Details are claimed of a process for 
separating hexane, methyl pentane, 
methyl cyclopentane, cyclohexane, and 
benzene individually from a hydrocar- 
bon mixture by extractive distillation in 
the presence of aniline ana subsequent 
repeated fractional distillations 


U.S.P. 2,537,576. Process for the Recov- 
ery and Purification of Naphthenic 
Acids. J. G. Dunlap to Standard Oil 
Development Company. 

Details are claimed of a process for 
the segregation of low mol weight naph- 
thenic acids of high quality from petro 
leum oils containing them. 





ALKYLATION 


U.S.P. 2,533,517. Manufacture of Alkyl 
Aryl Hydrocarbons. E. J. Schwoegler 
to Wyandotte Chemicals Corporation. 
A petroleum distillate boiling in the 

kerosene range and predominantly con- 
sisting of 10-11 C atom alkyl hydrocar- 
bons is mixed with a corresponding 
distillate predominantly consisting of 13 
C atom alkyl hydrocarbons. The mix- 
ture is chlorinated to an extent corre- 
sponding to 50-100 percent monochlori- 
nation. The resulting mixture is con- 
densed with a member of the benzene 
series in the presence of AICI. Alkyl 
aryl hydrocarbons are obtained as an 
intermediate in the manufacture of alkyl 
aryl sulfonates. 


U.S.P. 2,534,072. Production of Alkyl 
Benzenes. W. A. Schulze to Phillips 
Petroleum Company. 

In a two-step process for catalytically 
producing high mol weight alkyl ben- 
zenes from a fraction of catalytically 
cracked naphtha containing olefins with 
7-18 C atoms and alkylatable aromatics, 
this fraction is subjected to alkylation in 
the presence of a liquid type catalyst 
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Hard-to-hold 


is an easy assignment for this 


LIFT-PLUG VALVE ° 


Cutaway view, show- 
ing plug actuator 
which lifts, turns and 
seats plug in %-turn 
of the operating lever 


Liquefied Petroleum Gases, such os butone and 
propene, ore rough on ordinary volves . . . porticu- 
larly those valves which depend on a lubricant for < 
tight seol. These light hydrocarbons have an affinity 
for valve lubricants, and once the lubricant is dis- 
solved by the butone or propane, the line product 
is not only contomineted but the valve no longer 
effects a shut-off. 

LPG is one of ao number of difficult services 
where Cameron NON-LUBRICATED Lift-Plug Volves 


have turned in an outstanding performance. This valve 





is unique in thot its sect is seporate from the valve 
body. Line pressures tend to improve rother thon 
destroy the geometry of the fit between the seat and 
plug. Obviously, the seporcte sect feature permits 


any desired trim. And, the valve may be completely 





overhauled without removing it from the line. : a 
Send today for literature on this truly remarkable : ? 


valve. It may be the answer to your valve problem, 


don ’ 
too! - -. 


Renewable seat | 


CAMERON IRON WORKS, Inc. #23222 
P.O. BOX 1212 HOUSTON, TEXAS minimises main: 
EXPORT: 74 TRINITY PLACE, NEW YORK, N. Y. 
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The resulting high-boiling alkylate is , | ‘ 
OND 


separated from unreacted hydrocarbons | 
mixed with excess benzene and con- 
tacted with a liquid type alkylation cata- 
ae 


lyst to effect side-chain transfer from M 
the high-boiling alkylate to the benzene. ER- 
mono-alky! benzenes “A W 


G R 


= 


High mol weight 
are recovered ‘| A T 


Ss T 


So 


U.S.P. 2,536,514-5. Alkylation of Hydro- 
carbons. J. E. Penick to Socony-Vac- 
uum Oil Company, Inc 
In a continuous process for alkylating 

hydrocarbons in the presence of HF, 

two layers are formed from the reaction y A 

effluent, a HF layer and a hydrocarbon , 

layer saturated with HF. The hydro- | 

carbon layer is directly passed to the 

top of a fractionator and fractionated in 

the absence of reflux. The alkylate | 1 N 

formed is withdrawn from the bottom of | 

the fractionator while unreacted hydro- 

carbon being recycled is withdrawn A ND OV F R 4 F A p SAVI N G S 

top thereof |B 


trom the 


ues? 


POLYMERIZATION AND Specify 
CONVERSION 


U.S.P. 2,533,284. Catalytic Hydrocarbon | “ AW. SU PE R-DIAMOND 


Conversion. J. A. Ridgway, Jr., and P. 
Hill to Pan American Refining Corpo- | ROLLED STEEL FLOOR PLATE 
ration 
4 stream of heavy hydrocarbon oil is 

intimately contacted with a HF catalyst 

at a temperature above 100° C. and a 

pressure sufficient to maintain the cata- 

lyst in the liquid phase. Gasoline and a 

heavy tar soluble in the catalyst phase 

are produced. The concentration of tar 

n the catalyst is maintained above 15 

percent by weight 


U.S.P. 2,533,525. Polymerization of Sty- 
rene Employing Phthalimide as Cata- 
lyst. F. H. Snyder to Irving L. Rabb 
Styrene is polymerized at elevated 

temperature, e.g., 95° C., in an anhydrous 

system in the presence of about 0.11 

percent by weight of phthalmide 


U.S.P. 2,533,629. Polystyrene Plastic 
Foam. F. Rosenthal to Radio orpo- 
ration of America 
A solution of 90 percent styrene and 

10 percent of a mono-olefin hydrocarbon 

with 4-6 C atoms is polymerized under 

heat and pressure in the presence of a 

material which is soluble in this solution 

under the employed pressure and adapted 
to gasify at a relatively lower pressure 

The excess of non-reacted mono-olefin 

can be used as this material, On reduc 

tion of the pressure before completion 
of the reaction, the gasifying and ex 
panding material entrapped in the poly- 

mer causes the polymer to assume a 

cellular structure 


U.S.P. 2,533,945. Catalyst Chamber and | 

Method for Heating Same. H. R. Le- 

gatski to Phillips Petroleum Com 

pany 

In an endothermic conversion, e.g., 
catalyst dehydrogenation of hydrocar- 
bons, heat of conversion is introduced | : 
into a first portion of a conversion zone H ii 
containing catalyst material and the ma- | 125 Years of Iron and Steel Making Experience 
terial to be converted. The heat is pro- | 


gressively introduced to additional por- | Other Products: PERMACLAD Stainless Clad Steel » A. W. ALGRIP ABRASIVE 
ions of the conversion zone as the 
Floor Plate + Plates * Sheets + Strip «+ (Alloy and Special Grades) 


catalyst in the preceding portion thereof 
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What you can do to make the sully of Stans Steel 
90 further 





Tell your supplier exactly 
where you'll use Stainless 





and how you'll fabricate it 





“Second guessing” and “‘trial-and- 
error” specification of Stainless Steel 
are out of the question today with this 
vital material in such restricted supply. 
It’s up to you to do everything possible 
to get the right Stainless and then use 
it right. 

Your supplier—no matter who he is 
—can give you valuable help in this 
matter. He knows the advantages and 
the limitations of the various Stainless 
grades. And, since the supply picture 
varies from grade to grade, he may be 
able to suggest an alternate composi- 
tion that will speed up delivery and 
give equally good or better results. 


Keep these points 
in mind, too, when 
you order Stainless 


Minimize your scrap losses by 
ordering alternate multiple 
sizes that will cut to best ad 
vantage, and thet will allow the 
mill to utilize the maximum 
amount of good material 

Indicate, if possible, accept- 
able alternates in composition, 
dade, size and finish. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND ~- 


WATIOWAL TUBE COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - 


Your supplier knows the fabricating 
characteristics of Stainless grades, too. 
Consequently, he may be able to sug- 
gest slight changes in your fabricating 
procedure that will speed up or sim- 
plify production. In other words, the 
better he understands your problem the 
better able he is to give you the Stain- 
less that will do the best job for you 
with the least trouble and deiay. 

So give your supplier all the facts. 
And don’t forget to include a definite 
date for delivery . . . the date when you 
actually plan to use the material. It 
will help to distribute supplies as equit- 
ably as possible. 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
* TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL EXPORT COMPANY, WEW YORK 


+ UNITED STATES STEEL COMPANY, PITTSBURGH 


U°S°S STAINLESS STEEL 





SHEETS - STRIP - "PLATES * BARS - 


BILLETS - PIPE - TUBES - 


WIRE - SPECIAL SECTIONS 
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becomes relatively inactive. The heat 
can be produced by electric energy 


U.S.P. 2,534,092. Method for Catalytic 
Reactions. H. D. Wilde to Standard 
Oil Development Company 
A stream of heated reactant material 

continuously passes a reaction zone 
while a metallic gauze having a deposit 
of a volatilizable catalyst is continu- 
ously moved into and through this zone 
under conditions such that a substantial 
portion of the catalyst volatilizes. De- 
nuded gauze is continuously removed 
from the reaction zone, regenerated and 
recycled. In this method the feed ma- 
terial is always contacted with fresh 
catalyst. The method is useful in vari- 
ous catalytic hydrocarbon reactions 


U.S.P. 2,534,095. Hydrocarbon Copoly- 
mers and Use Thereof as Lube Oil 
Additive. D. W. Young to Standard 
Oil Development Company 
75-99 percent by volume of isobutyl- 

ene are copolymerized with 25-1 percent 

by volume of a higher normal alpha 
olefin of 6-20 C atoms at a temperature 

of —100° to —10° C. in the presence of a 

Friedel-Crafts catalyst. A tacky copoly- 

mer is produced 


U.S.P. 2,534,120. Process for Polymer- 
izing Styrene in Contact with Ben- 
zoyl Peroxide and Di (Tertiary Butyl) 
Peroxide. S. E. Glick to Monsanto 
Chemical Company 
Styrene is polymerized in the. pres- 

ence of benzoyl peroxide and a substan- 

tially smaller amount of di (tert. butyl) 
peroxide to prepare a homopolymer of 

a mol weight of 10,000-20,000 


U.S.P. 2,534,193. Copolymers of Styrene 
and Para-Vinylbenzyl Compounds. 
W. S. Emerson to Monsanto Chemi 
cal Company 
4 copolymer is formed from 60-99 

percent by weight of styrene and 40-1 
percent of p-vinylbenzyl alcohol or 
p-vinylbenzyl acetate. The new resinous 
copolymer ts less brittle and has higher 
elongation and impact strengths than 
polystyrene 


U.S.P. 2,534,209. Hydrocarbon Feed Dis- 
tributor for Catalytic Apparatus. C. S 
Reed to The Lummus Company 
Details are claimed of an upright re- 

actor chamber for effecting a chemical 
reaction in the presence of a continu- 
ously moving bed of heated granular 
contact material in gravity packed col- 
umnar form. Improved distributing 
means for liquid phase material are 
provided 


U.S.P. 2,534,698. Polymerization of Ole- 
fins in Fluorinated Diluent. J. D. Cal- 
fee and R. M. Thomas to Standard 
Oil Development Company 
\ mixture of isobutylene and a poly 

olefin with 4-14 C atoms is dispersed 

into a body of a fluorine substituted ali 
pathic hydrocarbon containing material 
without substantial solution therein 

0.5-10 parts of the fluorine compound 

are employed per part of olefinic mono 

mer. The fluorine compound has 1-5 ( 
atoms and is liquid at the polymeriza 
tion temperature. Polymerization is car- 
ried out in the presence of a Friedel- 

Crafts catalyst at a temperature of —20 

to —164° C. The fluorine compound has 

the effect of a diluent 





ANOTHER 
IMPORTANT 
PLANT 
SERVED BY 


WHITLOCK 


EQUIPMENT 





Whitlock Heet Transfer Equipment is prominently represented at the Plant of 
Shell Chemical Corporation, Houston, Texas. The photographs show some of 
the Whitlock Equipment . . . standard and special . . . furnished through the 
M. W. Kellogg Co., and fabricated in accordance with API-ASME Code—more 
tangible evidence of Whitlock acceptance in a wide range of designs, materials, 
and construction details. 


These Whitlock units are included in the installation above: 


CONDENSERS REBOILERS 
COOLERS DRUMS 
STRIPPING COLUMNS SUPERHEATERS 





Whether your heat transfer requirements are dard or “special,” ask 
Whitlock engineers to make recommendations. 


THE WHITLOCK MANUFACTURING COMPANY 
149 BROADWAY, NEW YORK 6, N. Y. 
Main Office and Plant, 75 South Street, Elmwood, Hartford 10, Conn. 
New York * Chicago + Boston * Philadelphia + Detroit * Richmond 
in Coneda: Darling Bros., Ltd., Montreal 
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ECONOMY 


AT MODERATE INITIAL COST 


100 to 4000! 


HORSE POWER RANGE 


600 * GA., 750° 


STEAM PRESSURES 


MURRAY 
STEAM TURBINES 


TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pres- 
sure stages making Multistage steam economy available at moderate initial 
cost. Horsepower range is from 100 to 4000, steam pressures up to 600 

. 750° F., condensing or non-condensing. Several governors and accessories 
adapt UV Turbines to practically any mechanical drive within the capacity 
range. 
. Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM 
operating condensing. Turbine is equipped with variable speed oil relay gov- 
ernor, pressure lubrication and vocuum breaker, and is in use driving a cen- 
trifugal compressor for refrigeration. 


Contact your Murray representative for prices and 
engineering information or write for Bulletin 1-122. 





| 
| 
| 


| 
| 
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U.S.P. 2,534,752. Process for the Cata- 
lytic Conversion of Hydrocarbons. 
L. V. H. Beckberger to Sinclair Re 
fining Company 
In a pyrolytic conversion of hydrocar- 

bons with regeneration of spent catalyst, 

the catalyst is passed as a continuous 
body upwardly through the vertically 

elongated reaction chamber along a 

spiral path while the hydrocarbons to be 

converted are passing upwardly through 

a conduit in heat exchange relation but 

out of contact with the spiral catalyst 

body and then downwardly along the 
spiral path through the ascending spiral 
catalyst body 


U.S.P. 2,534, ase. Cascade Catalyst Sys- 
tem. C. R arkeek to The Texas 
Company 
In a process for catalytic conversion 

with the use of a fluidized particle-form 


| catalyst powder, the catalyst powder is 


distributed in a plurality of reaction 
zones such that each zone contains cat- 
alyst having a different, predetermined 
range of particle size Reactant gas is 
passed through each zone at a predeter 

mined rate of linear flow at which cat- 


| alyst within each respective range of 


particle size is essentially retained in a 
dense fluid phase condition while parti 
cles below this size are entrained. The 
entrained particles are recovered and 
directed into a reaction zone containing 


| catalyst of a lower particle size 


U.S.P. 2,534,859. Method and Apparatus 
for Hydrocarbon Conversion. L. P 
Evans to Socony-Vacuum Oil Com- 
pany, Ine 
In a method for catalytic conversion 

of hydrocarbons, a compact confined, 

vertical column of downwardly flowing 
particle-form contact material is main- 
tained and a progressive increase in the 
width of this column is effected in one 
horizontal direction from the upper to 
the lower end. Gaseous reactant hydro- 
carbons are passed transversely across 
the column in the direction of its vary- 
ing width independently at a plurality 
of spaced apart vertical sections of the 
column. The gas flow in successive sec 


| tions is in opposite direction 


U.S.P. 2,535,418. Process for the Pro- 
duction of Vapor Phase Converted 
Hydrocarbons. W. W. Holland to The 
Gyro Process Company 
Details are claimed of a process for 


| the conversion in vapor phase of heavy 


hydrocarbon oils into lightes products 


U.S.P. 2,535,557. Emulsion Polymeriza- 
tion of Unsaturated Organic Com- 
pounds. W. L. Walton to Hercules 
Powder Company 
A hydrocarbon containing the group 

CH,= <, eg. a conjugated butadiene, 


| is emulsion polymerized in the presence 
of a tert. menthane thiol 


U.S.P. 2,535,735. Method of Removing 


MURRAY =... 
BURLINGTON, BURLINGTON, IOWA. 


SUMDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 


18' 


Aluminum Halides in ycroamten 

Conversion Processes. J. L. Groebe 

and E. F. deVillafranca to Phillips 

Petroleum Company 

The effluent of a hydrocarbon conver- 
sion process containing a minor amount 
of a Friedel-Crafts metal halide catalyst 
is contacted with an aqueous solution of 


| an alkali metal hydroxide of an initial 
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POWELL 


The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 
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Low installation costs 
. Low operating costs 
vs e aving advantages Effective salt removal 
Le Periodic servicing 
a Continuing research 


CHEMICAL DESALTING 


In many of America's leading refineries Tretolite desalting is delivering salt removals 
as high as 90 to 95%. The low water requirement seldom exceeds 5 to 8% of the 
total volume of the crude charge. Tretolite desalters now in use range in capacity from 
2,000 te 50,000 barrels per day per plant, since Tretolite desalting is adaptable to 
either large or small refining operations. Periodic checking by Tretolite desalting en- 
gineers insures that your Tretolite desalting process stays at top operating efficiency. 





The recognized economy of Tretolite desalting is due to the high flexibility of the 
process. This process flexibility often permits the use of existing refinery equipment 
as part of the desalting installation, obviously holding installation costs at a minimum. 
This low installation cost, plus the low water, heat and chemical requirements, helps 
to hold Tretolite desalting cost per barrel at a minimum. 


TRETOLITE COMPANY smcicten Sitctey 
ST. LOUIS 19, MISSOURI ° LOS ANGELES 22, CALIFORNIA 


DESALTING © DEHYDRATING * WATER DE-OILING *© CORROSION INHIBITION © SCALE PREVENTION 
TO 51.1 
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concentration in the range of 8-11 mol. 
percent. The contact is continued with 
additional effluent at gradually decreas- 
ing hydroxide concentration as the re- 
action with metal halide progresses until 
the stage of imminent precipitation is 
reached. Thereafter, the spent caustic 
solution is replaced with fresh solution 
of the aforesaid concentration 


U.S.P. 2,535,944. Catalytic 
E. V. Mathy to Phillips 
Company 
Details are claimed of a catalytic re- 

actor adapted for endothermic reac- 
tions with introduction of diluent or 
reactant gases into the reaction mixture 
at an intermediate point. The apparatus 
is particularly suited for catalytic crack- 
ing of heavier hydrocarbons. 


Apparatus. 


Petroleum 


U.S.P. 2,536,254. 
lytic Conversion of 
L. V.H 
fining Company 
In the catalytic 


Hydrocarbons. 


conversion of hydro- 
carbons, the hydrocarbons are continu- 
ously and repeatedly passed in vapor 
phase transversely through a hot cata- 
lyst passing downwardly as a relatively 
narrow, vertically elongated body at 
progressively lower elevations. Other 
details are claimed with respect to re- 
covery of the products and regeneration 
of the spent catalyst conveyed upwardly 


along a spiral path in a second chamber | 
relationship | 


is in heat exchange 
conversion chamber 


which 
with the 


U.S.P. 2,536,307. Conversion of Hydro- 
carbons. L. E. Olson to Sinclair Re- 
fining Company 
In the catalytic 

carbons, charge oil 

livered to an annular 
upwardly increasing cross-section at the 


conversion of hydro- 
and catalyst are de- 


point of minimum cross-section so that | 


uniform radial distribution is obtained 
The reaction mixture is passed upwardly 
in rapidly diverging directions at a de- 
creasing velocity gradient 
pors are removed from an upper point 
in the reaction zone, while spent catalyst 
is removed from an intermediate point 
thereof. 


U.S.P. 2,536,402. Fluidized Solids Trans- 
fer. V. Voorhees to Standard Oil 
Company of Indiana 
A pump is employed for 

finely divided solids, 
against substantial pressure 
tion zone, e.g. for hydroforming hydro- 
carbons to obtain continuous fluidized 
catalyst operation and uniform tempera- 
ture control. Details of the apparatus 
are claimed 


charging 


U.S.P. 2,536,841. Low Temperature Ole- 
fin Polymerization with Sulfur Con- 
taining Friedel-Crafts Complex Cata- 
lysts. R. W. Dornte and J. F. McKay, 
Jr, to Standard Oil Development 
Company 
4 mixture of a mono-olefin and a 

multiolefin is cooled to a temperature of 

0° to —164° ( 4 dissolved Friedel- 

Crafts active metal halide complex with 

a non-metallic inorganic sulfur contain- 

ing compound, such as SO,;, HS, or 

S:Ch, is added as a liquid polymeriza- 

tion catalyst. This catalyst has high sol- 

ubility and is in solution in a low- 
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Process for the Cata- 


Beckberger to Sinclair Re- | 


reaction zone of | 


Treated va- | 


such as catalysts | 
to a reac- | 


*Spraywelding is c Colmonoy hard-facing 
process. It combines metallizing and weld- 
ing. A powdered Colmonoy alloy is 
sprayed on the worn port, using a 
powder metallizing gun called the Spray- 
welder. The overlay is then fused, or 
welded to the port with a stondord 
acetylene torch. 

Spraywelding has these advantages: 
Less material is used because the thick- 
ness of the overlay is easily controlled 
fo within .010" 

Less time is required to spray than to 
handweild, and because of the accuracy 
of spraying, less time is required to finish 
the port. 

A Spraywelded surface is free of pin- 
holes; no patching or discards. Part dis- 
tortion is held to a minimum. 

Write us for the nome of the nearest 
Spraywelding shop or for information 
ebout equipping your plant for Spray- 
weld work. 


A Gulf Publishing Company Publication 


A User of Acid Sludge 
Pumps rts; 


“Our Pump rods 
lasted 22 times longer 
when hard-faced 


with Colmonoy’’ 


His Problem: In handling highly abrasive 
material in acid See ya pumps, pump rods 
(1%" x 28" lon; mf bel mer a 
eight hours, a 
twenty-four hoon omy of clademeth 
part alone: $45.00. 
a He tried Spraywelding* 
few discarded rods wi th Colmonay ‘No. 6 
an extremely wear Np corrosion Brace) 
Sool deaing aller. He then found that the 
packing lasted sixty hours, almost eight 
times as long as before (Colmonoy No. $ 
has a very low coefficient of friction), 
that the average Spraywelded rod didn’t 
require replacement until wor 573 
hours, better than 22 times the life of 
a new rod. 
Not only did the hard-faced pump rod 
outlast a new one many times over, but 
it cost less than half as much as a new rod 
to start with. Added t) this were the im- 
pressive savings found ‘in reduced mainte- 
nance labor, and in less lay-up time of 
the pump. 
Colmonoy —— for a complete line of 
hard-facing alloys. Only a complete line 
can meet the various challen: ay 3 
abrasion, and corrosion, ei y or 
in combination. Colmonoy: alloys come in 
forms to suit many foe rod, 
paste, powder, wire, 
Write for general literature or tell us of 
your particular problem for more de- 
tailed information. 


The &§ 
rod used 


aa, shown spraying @ 1 a pump 
g caustic solutions. 
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Save Money With Orbit Forged Steel Valves | 
‘ a i eer > oe 








freezing, non-complex forming solvent, 
such as methyl chloride. High mol 
weight polymers are obtained which 
have a Staudinger mol. weight number 
of 1,000-500,000. 


U.S.P. 2,537,015. Process for Polymeriz- 
ing Unsaturated Compounds. G. R 
Barrett to Monsanto Chemical Com- 
pany 
Styrene 

acrylate or 


methy! 
mono- 


mixed with 
unsaturated 
functional alkyl half esters, or maleic 
anhydride is incorporated with 0.01 

1 percent by weight of a compound of 
the formula: R,— CH =—C(R;)NO; 
wherein R, is an aromatic or the furyl 
radical and R; is hydrogen or methyl, 
such as beta-nitro styrene. The mixture 
is subjected to polymerization. The ad- 
ditive controls the polymerization reac- 
tion 


alone or 
certain 


U.S.P. 2,537,016. Heteropolymers of 
Vinyl Aromatic Compounds, Alkyl 
Acrylates, and Alkyl Half Esters of 
Ethylene Dicarboxylic Acids and 
Process Preparing Same. G. R. Bar- 
rett to Monsanto Chemical Company. 
The process according to this patent 

comprises heating to polymerization an 

emulsified mixture of 10-85 percent sty- 
rene or the like, 10-85 percent of an 
alkyl acrylate with 1-8 C atoms in the 
alkyl group and 5-60 percent of a sec- 
ondary alkyl half ester of an ethylene 
alpha, beta dicarboxylic acid, such as 

maleic acid, which half ester has 4-8 C 

atoms in the alkyl group 


U.S.P. 2,537,282. Treatment of Hydro- 
carbons. R. FE. Schaad to Universal 
Oil Products Company 
Hydrocarbon material containing ole- 

fins is reacted at a temperature of 150- 

450° C. in contact with an ammonium 

phosphate catalyst. Hydrocarbons of 
higher mol. weight are produced 


U.S.P. 2,537,472. Apparatus for Carr 
Our an Exothermic Reaction at But 
stantially Constant Temp 


atures. 
Massiot to C rancaise de 
Raffinage 
Details are claimed of an 
for carrying out exothermic reactions, 
such as the chlorination of gas oil, at 
substantially constant temperature 


ompagnie 


apparatus 


U.S.P. 2,537,626. Interpolymers of Iso- 
butene and Acrylonitrile. K. C. Eberly 
and R. J. Reid to The Firestone Tire 
& Rubber Company 
A mixture of 10-90 percent of isobu- 

tene, not more than 50 percent of buta- 

diene or methyl methylacrylate, and 
acrylonitrile is emulsion interpolymer 
ized to form a resinous product 


U.S.P. 2,537,644. Polystyrene Emulsion 
in Formamide, Preparation thereof 
and Process of Coating Therewith. 
E. L. Carr to The Firestone Tire & 
Rubber Company 
Styrene is polymerized in emulsion in 

formamide. The styrene shall constitute 

10-50 percent by weight of the emulsion 


U.S.P. 2,537,685. Fluidized Catalyst Ap- 
paratus. G. L. Matheson to Standard 
Oil Development Company 
he construction is claimed of an ap 

paratus tor contacting a gaseous ma- 

terial with a finely divided solid to be 
fluidized by the gaseous material. A plu- 
rality of tubular ventilator elements is 
disposed in the vertically elongated con 
tacting chamber as a series of vertically 
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CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,533,278. Preparation of Bead 
Hydrogel and Apparatus Therefor. 
T. H. Milliken, Jr., and E. Lebeis, Jr., 
to Houdry Process Corporation 
A liquid reactant mixture capable of 

setting to a hydrogel is ejected as a 

horizontal stream from a distributing 

zone before it has set to hydrogel, while 
controlling the rate of flow of the re- 
actant solutions to the mixing zone and 
of the formed mixture. The distributing 
zone is circumferentially moved about a 


vertical axis in a direction horizontally 
opposite to the direction of ejection 
The point of ejection of the horizontal 
stream is thus continuously moved over 
a locus defined by a circular path. Spe- 
cial conditions of the rate of circumfer- 
ential movement are given. The ejected 
mixture is caused to fall in approxi- 
mately vertical direction to a gelation 
zone, gel pieces of oblate spheroidal 
form are obtained 


U.S.P. 2,533,694. Conditioning Iron Cat- 
alyst. R. V. Safford to Stanolind Oil 
& Gas Company. 

A finely divided iron catalyst contain- 


GOODALL is the name that has 

¢ always represented unsurpassed 
fire hose quality and reliability. 
Every detail of its construction 
contributes to outstanding 
strength, durability and safety- 
a hose as perfect for its purpose 
as it is possible for men and ma- 
chines to produce. The greater the 
fire hazard, the greater the need 
for a hose you can count on when 
quick action and positive control 
mean so much. 


GOODALL Fire Hose is cotton rubber lined construction, single 


or double jacket. 


The long-fibre cotton duck withstands hard 


wear and rough treatment, with highest resistance to snagging, 
puncturing, bursting. The rubber lining is tough, durable, care- 
fully cured. Flexibility and relative light weight assure easier 
handling. Made in all standard sizes. Contact our nearest branch 


for further details, and prices. 


For fire smothering, red covered “INFERNO Steam Hose is recommended. 


cen 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches Philodelphia - 
Est. 1870 
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\ \} I 
“PLUes ARE OUT WirH CHLORINATION 


\ 


Costly plug cleaning, with its high labor bills and 
lengthy equipment down-time, goes out of the conden- 
ser and heat exchange picture the minute chlorina- 
tion arrives. 

This proven process for cutting the costly ef 

| fects of back pressure and poor heat transfer char- 
acteristics caused by slime, really works, as one 
Southern Power Station found out when they be- 
gan using the W&T De-sliming Process. 
In just six months after W&T Chlorinators 
were installed, cleaning and excess steam costs 
| were reduced from $1450 per month to $250 
per month and a later survey showed 

an overall saving in excess steam costs 

of $16000 in a year. 

Such savings are indicative of how your 
condensers may be made to operate more 
economically and with far less outage when 
W&T Engineers install chlorination to 

fight your slime problems. 
To learn how chlorination may be profit- 
ably applied to your heat exchange equip- 
ment and to take advantage of W&T’s 
35 years’ experience, write today. // '/ 


WALLACE & TIERNAN 
PRODUCTS, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9 New Jersey 
Represented in Principal Cities 
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ing an alkali metal compound promoter 
and tending to agglomerate at elevated 
temperatures is treated by passing a re- 
ducing gas upwardly therethrough at a 
velocity to maintain the catalyst in a 
dense turbulent fluidized phase until 
there is an indication of tendency for 
defiuidization of the catalyst. The temp- 
erature is then reduced for a period suf- 
ficient to re-establish the fluidized phase 


U.S.P. 2,534,017. Catalyst Recovery 
Process. W. E. Gresham and W. E 
Grigsby to E. I. du Pont de Nemours 
& Company. 

HF and BF; are separated from a tol- 
ualdehyde-H F-BF, composition obtained 
in the production of p-tolualdehyde from 
toluene and CO, by first evaporating HF 
selectively from the composition and 
thereafter separating BF, from the res- 
idue. 


U.S.P. 2,534,090. Pebble Heating Cham- 
ber. L. J. Weber and S. P. Robinson 
to Phillips Petroleum Company. 
Details are claimed of a pebble heater 


| system utilizing a moving bed of heated 
| pebbles 


| vu. SP. 2.534.628. Pebble Heating Cham- 


P. Robinson to Phillips Petro- 
aol Company 
Details are claimed of an apparatus 


| for heating a downwardly flowing con- 


tiguous mass of pebbles. The apparatus 
permits uniform contact time of the 


| pebbles with countercurrently flowing 


gases throughout the bed 


U.S.P. 2,534,778. Apparatus for the Re- 
— of Catalyst for Use in the 
onversion of Hydrocarbons. G. F 
Kuhn to Sinclair Refining Company 
The construction is claimed of an ap- 


| paratus for the regeneration of spent 
| conversion catalyst 


| U.S.P. 2,535,948. Incorporation of Fines 


in a Silica-Alumina Catalyst. F. C 

Nicholson and C. P. Wilson to The 

Davison Chemical Corporation 

A slurry of silica-alumina gel is dried 
to agglomerate the particles of the 
slurry. The dried gel is washed and 


| classified into fines and oversize. The 
| fines which comprise at least 30 percent 


of the classified gel, are returned to the 
slurry. The oversize is ground to form 


| the desired catalyst. The catalyst is par- 


ticularly suited for fluid catalytic proc- 


| esses 


U.S.P. 2,536,085. Preparation of Gel- 
Type Dehydrogenation Catalyst. 
E. W. Pitzer to Phillips Peusiam 
Company 
A concentrated aqueous solution of 


| metal salts corresponding to dehydro- 


genating metal oxides of a catalyst, such 
as Al, Cr, and/or Be, is rapidly precipi- 
tated at a temperature of 50-100° F. and 
a pH of 5.2-85 with a concentrated 


| NH,.OH solution. The resulting precipi- 


tate is immediately recovered, dried 
without previous washing and calcined 
at a temperature insufficient to deacti- 
vate the resulting catalytic metal oxides 


U.S.P. 2,536,436. Pebble Heating Cham- 
ber. R. R. Goins to Phillips Petroleum 
Company 
Details are claimed on an apparatus 
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Five Santolubes to improve 
premium and heavy-duty oils 


Added to your premium and heavy-duty lubricants, 
the Monsanto Santolubes, listed below, help your 
products deliver top performance. These Santolubes 
have two functions: (1) to inhibit oxidation; (2) to 
keep motors clean. For information write MONSANTO 
CHEMICAL COMPANY, Petroleum Chemicals Depart- 
ment, 1700 South Second Street, St. Louis 4, Missouri. 


SANTOLUBE 379 


Type: 


Typical 
Properties: 


Applications: 


Literature 


Detergent-dispersant-inhibitor type additive. 


Specific Gravity at 60°/60° F. 0.97 
Viscosity, S.U.S. at 210° F. 

Color, ASTM (diluted) 

% Phosphorus 

% Sulfur 

% Barium 

Motor-oil additive which combines the properties 
of detergency, dispersancy, corrosion inhibition 
and pour-point depression. 

Technical Bulletin No. 0-68 





Type: Detergent-dispersant-inhibitor type additive. 

Typical 

Properties: — Specific Gravity at 60°/60° F 0.97 
Viscosity, $.U.S. at 210° F. 50 
Color, ASTM (diluted) 3 
% Phosphorus 0.5 
% Sulfur 5.1 
% Barium 4.0 


Applications: multifunctional agent, combining, in a single 
additive, detergency, dispersancy and corrosion 
inhibition. An effective pour-poiut depressant. 


Literature: Technical Bulletin No. 0-66. 


SANTOLUBE 388 


Type: 
Typical 
Properties: 


Applications: 


Detergent -dispersant-inhibitor type additive. 


Specific Gravity at 60° /60° F. 1.00 
Viscosity $.U.S. at 210° F. 

Color ASTM (diluted) 5 
% Phosphorus 5 
% Sulfur 5.4 
% Barium 6.1 
Heavy-duty oil additive. Suitable for meeting 
current military specifications. 





Type: Detergent-dispersant-inhibitor type additive 

Typical 

Properties: — Specific Gravity at 60°/60° F. 0.98 
Viscosity, $.U.S. at 210° F. 50 
Color, ASTM (diluted) 5 
& Phosphorus 0.8 
& Sulfur 6.6 
& Barium 3.6 

Applications: single motor-oil additive that combines deter- 
gency, dispersancy, corrosion inhibition and pour- 
point depression. 

Literature: Technical Bulletin No. 0-67 


SANTOLUBE 395X 


Type 


Typical 
Properties 


Applications 


Literature: 


Antioxidant and bearing-corrosion inhibitor. 


Specific Gravity at 60° /60° F. 1.01 
Viscosity S.U.S. at 210° F. 15 
Color ASTM (diluted) , 
% Phosphorus 38 
% Sulfur 10.5 
% Barium Ll 
Recommended for compounding premium-type 
motor oils. 

Technical Bulletin No. 0-56. 





MONSANTO PETROLEUM ADDITIVES 


Pour-point depressants Motor-oil detergents 
SANTOPOUR* SANTOLUBE 203-A, 303-A, 520 
SANTOPOUR B 
SANTOPOUR C 


Motor-oil inhibitors SANTOLENE* C 
SANTOLUBE* 395-X, 394-C os P 

Viscosity-index improver fuel os andes 
SANTODEX* SANTOLENE E 

Gear-iubncant additives to meet Cutting-oil additive 


requirements of Federal 
specification VV-L-761 SANTOLUBE 52 


SANTOPOID® S, S-Ri Inhi det t : 
Gear-lubricant additives to meet for premium and heavy-duty 
service 


requirements of — 
SANTOLUBE 205, 206, 360, 


Corrosion inhibitor for distillate 
fuels 


specification MIL-L-21 
SANTOPOID 29, 32, 33 374, 379, 388, 521, 522 


*Reg. U. 8. Pat. OF. 





MONSANTO 


CHEMICALS ~ PLASTICS 


Serving Indestry... Which Serves Mankind 
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for heating pebbles, to be employed in 
thermal conversion processes while flow 
ing through a heating chamber 
U.S.P. 2,536,768. Preparation of Tungs- 
ten Oxide Catalysts. P. W. Reynolds 
and D. M Imperial 
Chemical 
Powdered tungsti 
para-tungstate is 
and then re 
ide of tungsten by heating 
a temperature of 220-350° (¢ 
reducing 
under 


Grudgings to 
Industries, Limited 
acid or amm 


pe lleted at high 


sure duced t form bl 

the pellets at 
in the 

agent gaseous 
atmospheric pres 

hol 


talysts 


pres 
ence of a at this 
temperature 

. , } ] } ; ] 
sure su is a wer aliphatic al 
with not more than 4 © atoms. Ca 
are obtained which are useful in 
preparation of m hydric alipt 


alcohols by hydr olefins 


the 
atic 
ati { with 


vater 


U.S.P. 2,537,076. Hydrogen Fluoride ~~ 
covery. D. A. McCauley and A 
Lien to Standard Oil Company of In 

lana 

A gas mixture HF, as 
ned, tor mpl the conversion 

f hydre presence of a 

HF catalyst, is cont: d with a vicinal 

lithioether of the formula R (Rs, Rs) 
(Ry, R,)-S-R, herein R, and Re are 

hydrocarbon radicals containing no ali 
atic unsaturation joined to a S atom 
by an aliphatic C atom, and R,-R, are 

d hydr« n rad 
example is 1,2-bis (ethyl 

) ethane. The dithioether forms 


taining 
carbons 


Sf 


ydrogen or saturate arbi 


cals An 


mercapt 


COOLING TOWERS 





We got a tou 
customer ne 

more 
water per minute from 105° down to 85° F., 
only §$ 


a stable complex with volatile fluorides 
which can be thermally decomposed. 


U.S.P. 2,537,272. Method of Regenerat- 
ing a Moving Catalyst. L. S. Kassel 
to Universal Oil Products Company 
Spent catalyst fouled with carbona- 

ceous contaminants is mixed with cool 
regenerated catalyst. The mixture is 
continuously passed through a regener- 
ating zone where it is treated with free- 
oxygen containing gas under regenerat- 
ing conditions. Overheating of the catalyst 
by large volumes of regenerating gases 
is avoided in this method 





HYDROGENATION 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,533,666. Hydrocarbon Synthe- 
sis. R. C. Gunness to Standard Oil 
Company of Indiana 
Details are claimed of a 
Tropsch synthesis with the 

fluidized catalyst, wherein the 

gas is passed upwardly through 
fine catalyst particles 
suspended turbulent 
the lower phase of 


Fischer- 
use of a 
synthesis 
a large 
main- 
dense 


mass of 
tained in 
condition in 
n zone 


phase 
the reactx 
U.S.P. 2,533,675. Recovery of Oxygen- 
ated Compounds and Hydrocarbons 
from Mixtures Thereof. R. F. Marsch- 
ner to Standard Oil Company of In- 
diana 
[The vaporous mixture of compounds 
btained in a Fischer-Tropsch synthesis 


is cooled to condense normally liquid 


components. A gas phase, first liquid 
hydrocarbon phase, and a first aqueous 
phase are separated, all these phases 
containing oxygenated compounds. The 
first aqueous phase is fractionally dis- 
tilled to separate therefrom low-boiling 
oxygenated compounds free from or- 
ganic acids, organic acids and an inter- 
mediate aqueous fraction containing 
hydrocarbon-soluble substances. This in- 
termediate fraction is contacted with the 
first liquid hydrocarbon phase. A second 
hydrocarbon phase containing a dimin- 
ished proportion of oxygenated com- 
pounds is stratified and withdrawn 
therefrom 


U.S.P. 2,534,395. Synthesis of Hydrocar- 
bons. H. V. Atwell to The Texas 
Company 
In a Fischer-Tropsch synthesis in the 

presence of an iron cataly st at tempera- 
tures of 550-700° F. and an elevated 
pressure above 50 psi., the yield of nor- 
mally gaseous olefins is suppressed and 
that of the desired liquid hydrocarbons 
and oxygenated hydrocarbons is in- 
creased by the addition of a second 
catalyst substantially free from any hy- 
drocarbon cracking activity. This cata- 
lyst is a phosphoric acid type polymeri 
zation catalyst, e.g., a phosphoric acid 
or copper pyrophosphate 


U.S.P. 2,535,069. Separation of Organic 
Oxygenated Compounds from Hydro- 
car s. E. A. Johnson to Standard 
Oil Company of Indiana 
Oil soluble organic oxygenated com- 

pounds are separated from their dis- 

solved mixture with hydrocarbons as 
obtained for example in a _ Fischer- 
lropsch synthesis process, by extracting 


“Thot Pritchard Tower Is Sure Doin’ A Job 
For Us” — Says Refinery Superintendent. 


h assignment back in "49. Our 
led a tower which would cool 
than 4,000 gallons of recirculating 


above the ambient wet bulb tempera- 


ture. His entire process depended completely 


on 85° 


water—there could be wo excuses! 


Could we do it? 


We could, 
the Pritchard series “J” 


and we did. A few months later 
Induced Draft Cool- 


ing Tower with separate coil shed pictured 


QUALITY 


ex 


ted Process 


EQUIPMENT 


above was put into operation. 

Today, according to the plant superintendent, 
this tower is consistently equalling or exceed- 
ing the design performance in accordance with 
the test procedures outlined by the ASME, 
with the operating crew taking their own 
test readings. 

Why don't you, too, find out about the ad- 
vantages of using Pritchard Cooling Towers 
in your plant? Consult your nearby Pritchard 
representative for full information. 
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Additional Facilities For 
Petroleum Laboratory 
Nearing Completion 


The Du Pont Petroleum Laboratory, 
devoted to fundamental research 
and technical development on 
chemical additives for fuels and 
lubricants, will soon increase its 
laboratory facilities by approxi- 
mately 50%. Work on the expanded 
facilities started about a year and a 
half ago. Some units are now in 
operation and it is expected all will 
be functioning by late spring. 

The expansion, located principally 
in a new building, will add consid- 
erably to the laboratory floor space 
and will permit greatly increased 
activity in the petroleum chemicals 
research program which originated 
about three years ago. 











Tel Tank Car Unloading 
Simplified by 
Du Pont-Designed 


Metal-Flex Hose Line 


Conventional pipe lines with swing 
joints for loading and unloading TEL 
tank cars have never been completely 
satisfactory. Keeping the joints proper- 
ly packed so as to prevent the escape of 
dangerous tetraethyl lead or “lead” 
fumes always presented a safety and 
maintenance problem. Repacking such 
joints frequently tied up three or four 
pipefitters for an entire day. 

Even when properly maintained, 
there was no assurance that joints 
would be tight and unloading difficul. 
ties were often encountered due to 
leaks. Swing joints that did not leak 
were usually so tightly fitted that the 
operators had difficulty in manipulat- 
ing them into position. This cost both 
time and effort. 

Du Pont recognized the cost and 
hazards associated with the mainte- 
nance of such lines and designed a 
metal-flex hose which eliminates swing 
joints altogether. 

Complete flexibility of this hose is 
obtained through the use of a flexible 
metal tube which is strengthened by 
braided wire mesh to withstand pres- 
sures up to 100 Ibs. per sq. in. 
Customers report the following advan- 
tages: 

1. Greater ease in connecting up the tank 
car. Only one man required where, with 
the old style, two men were frequently 
needed. 





Success of National Tour of Du Pont Road 
Octane Fuel Test Fleet in 1950 Leads 
to Expansion of Activity for ’51 


Back in May 1950, Du Pont began a new kind of experiment. It originated 
around three highly instrumented automobiles. These were designed to show 
that road octane tests could be conducted with a neatness and dispatch 
hitherto not often practiced in the petroleum field. 


Cra helen AM, . 


Test cors Nos. 29, 30 and 31 shined up for the 1950 cross-country tour. Du Pont men in the fore- 
ground are Harold Russell, Carl Ferris and Ray Spender discussing the rovte to be token to the 


next day's demonstration. 








Freedom from leaks which cause un- 
loading difficulties. 

. Complete elimination of expense and 
hazards connected with repacking the 
old type swing joint. 


Du Pont standard drawings and 
specifications now include the flexible 
type hose as standard equipment. The 
operation of replacing the ald type line 
and swing joints with metal-flex hose 
is simple and inexpensive. The Com- 
pany can make the hose available 
through its Petroleum Chemicals Di- 
vision District Offices and is happy to 
furnish the necessary engineering serv- 
ice. 





In the course of a few months the 
cars toured the country from coast to 
coast giving test demonstrations to re- 
finery personnel everywhere. At the 
end of their trek each of the cars, an 
Oldsmobile, a Plymouth and a Chev- 
rolet, had covered some 23,000 miles. 

Out of 236 petroleum company 
headquarters and division offices con- 
tacted before and during the tour, 233 
indicated an interest in the project and 
requested that presentations or demon- 
strations be made to their personnel. 
The showings varied from private 
viewings of the cars in big-city hotels 
including formal talks or round-table 
discussions, to road demonstrations at 
refineries situated many miles away 
from the nearest town. 

There was nothing new in the actual 
instrumentation of the demonstration 
cars. But the convenient way Du Pont 
engineers arranged it on the dash- 
board, and especially the ease achieved 
in changing from one fuel to another 
by the simple manipulation of push 
buttons, showed that road octane test- 
ing did not necessarily have to be the 
somewhat crudely conducted chore so 
many had thought it to be. 

And that is what appealed especial- 
ly to most of the 3,144 petroleum men 
who saw these cars in 1950. It is also 


the reason for the augmented 
fleet planned in 1951. 


ADVERTISEMENT — Prepared for the Petroleum Chemicals Division of E.1, du Pont de Nemours & Company (inc.) 
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Fleet Tour 


The three original cross-country 
cars have been torn down, examined, 
checked, reassembled and restored to 
perfect running order. Two were sub- 
sequently sent to Florida on a brief 
tour along the Plantation Pipe-line. The 
third was driven to the Chicago terri- 
tory where it is being used by various 
petroleum companies as an aid in deal- 
er training. 

Soon four more cars will be added to 
the fleet. These will be the latest models 
of Packard, Buick, Ford and another 
Oldsmobile. They will be instrumented 
in much the same way as the three 
original cars. 

But the seven road test cars, this 
time, will not go on tour. Instead one, 
or two, will be assigned to each of the 
five Du Pont Petroleum Chemicals Dis- 
trict Offices where they will be made 
available to refiners, laboratories or 
marketing groups for educational or 
demonstration purposes. 


The instrument pone! of the test cars is de- 
signed to blend with the original dashboard. 
The push buttons for venting, for tank fuel, 
ond for reference and test fuels ore in line 
on the lower port of the ponel. Red warning 
lights indicate the fuel being used. 


For those organizations who desire 
to build similarly instrumented road 
octane test cars of their own the Du- 
Pont Company will be happy to supply 
specifications and photographs. The 
Company will also give, wherever pos- 
sible, such personal technical assistance 
as may be needed to place the cars in 
operation. 

With the advent of the new cars, 
Nos. 39 to 42, this will bring to forty- 
two the number of cars and trucks that 
have operated in the Du Pont Petrole 
um Chemicals Division test fleets. Of 
this number twenty-eight are in active 
operation today. 


E. 1. DU PONT DE NEMOURS & COMPANY [INC.) 


Wilmington 98, Deloware 


Petroleum Chemicals Division @ 





Aviation Specialist on Staff of Petroleum Chemicals Division 


Joun R. Grirrin, Jn. joined the tech- 
nical staff of the Du Pont Petroleum 
Chemicals Division in July 1950, and 
now specializes in fuel and lubrication 
— connected with aviation. He 
10lds a Master's degree in engineering. 

After a year of teaching at the Uni- 
versity of Texas, he joined the Lock- 
heed Aircraft Company where he en- 
gaged in the structural testing of planes 
including many of the tests which pre- 
pared the now famous P-38 for flight. 
In 1941 he joined the Shell Develop- 
ment Company to work on lube oil de- 
velopment for 2% years. From 1943 to 
1949 he was with Trans World Airlines 
handling maintenance problems. Dur- 
ing his last four years with TWA he was 
in charge of engineering for over-ocean 
operations at New Castle Airport, Del- 
aware. He came to Du Pont from the 
Sharples Corporation where he was 
chief engineer in the research labora- 
tory. 


At present, Griffin spends most of his 
time conferring with airlines regarding 
present and future developments of the 
various types of aircraft propulsion 
units and fuel requirements for these 
units. 





Du Pont Spray Glaze 


Attractive new SPRAY GLAZE contoiner belongs 
to famous Du Pont No. 7 Line of products. 


SPRAY GLAZE, a new protective coat- 
ing and polish for automobile finishes 
was brought out by Du Pont in 1950. 
Formulated to be applied with a spe- 
cial spray gun, Du Pont SPRAY 
GLAZE is for use by service stations, 
car dealers, body shops and fleets. It 
produces a higher lustre than waxes 
and requires oe time and labor to 
apply. 

After the car finish has been thor- 
oughly cleaned, SPRAY GLAZE is ap- 
plied by air gun over the entire surface 
in a matter of a few minutes. Final pol- 
ishing is easily and quickly done by 
hand with clean dry cloths. Because of 
the nature of SPRAY GLAZE, hard 


rubbing is not necessary. 


Petroleum ( 


New York, N. Y. 
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Los Angeles, Colif. 





LITERATURE AVAILABLE 














The Petroleum Chemicals Division of 

Du Pont has published a wide variety 

of material of interest to the petroleum 

industry. This includes technical pa- 
pers, bulletins, reports and memoranda 
as well as equipment operation bulle- 
tins, safety regulations, tank cleaning 
data, marketing aids and the like. 
Any of this is available on request 
to your nearest Du Pont Petroleum 

Chemicals Division District Office. A 

partial listing of available material is 

shown below: 

Tank Talk—A new 52-page booklet de- 
signed for easy reading by tank clean- 
ing personnel Serial A-1134 

Blending calculator for Du Pont TEL 
Compound (Aviation Mix) 

Serial A-1210 

Exhaust Valve Rotation—A resume cover- 


ing the use of mechanical devices to 
improve valve life Serial A-656 


OU PONT 


06 us vat orf 


Better Things for Better Living 
. « « through Chemistry 


hemica 


























Wilmington, Del. 
Chicago, III. 
Tulse, Oklo. 
Houston, Texas 
El Monte, Calif. 


District 
Laboratories: 


IN CANADA: Canadian Industries Limited — Toronto, Ontario — Montreal, Quebec 
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the mixture with an aqueous solution 
containing a non-surface-active salt of a 
preferentially oil-soluble carboxylic acid, 
e.g. an alkali-metal alkanoate, in a plu- 
rality of stages in countercurrent flow 
while progressively diluting the extract- 
ant solution with water. The aqueous 
extract containing the organic oxygen- 
ated compounds is withdrawn 


U.S.P. 2,535,070. Separation of Organic 
Oxygenated Compounds from Hydro- 
carbons. S. W. Walker and J. E. Latta 
to Stanolind Oil & Gas Company 
The process according to this patent 

related to that of U.S.P 
2,535,069. The first extractant 
employed here contains less 
percent of the carboxylic acid salt. The 
hydrocarbon raffinate obtained in this 
stage is again extracted with a solution 
which contains more than 30 percent of 
said salt to obtain an additional amount 
of the oxygenated compounds 


is closely 
solution 
than 30 


U.S.P. 2,535,071. Separation of Organic 
Oxygenated Compounds from Hydro- 
carbons. S. W. Walker to Stanolind 
Oil & Gas Company 
The process according to this patent 

is very closely related to that of U.S.P 

2.535.070 


U.S.P. 2,535,343, Method of Synthesizing 
Gasoline and the Like. H. V. Atwell 
to The Texas Company 
In a Fischer-Tropsch synthesis proc- 

ess employing a finely divided coolant 
in direct contact with the catalyst to re- 
move the heat of reaction by evapora- 
tion of the coolant, a certain portion of 
the reaction effluent treated in a partic- 
ular manner is recycled as the coolant 


U.S.P. 2,537,178. Method of Minimizing 
Ester Formation in Hydrocarbon Syn- 
thesis. ( Worsham to Standard 
Oil Development Company 
In a Fischer-Tropsch synthesis proc- 

“ss, a predetermined amount of steam 

s introduced into the stream of hot re- 

action products immediately after it 

emerges from the confined bed of finely 
mtaining solid catalyst 
pressure of the steam 
that prevailing in the 
confined bed. The steam is maintained 
substantially out of contact with the 
bulk of the catalyst within the reaction 
zone. The relative amounts of oxygen 
ated hydrocarbons formed are increased 
by this method, while oxidation of the 
bulk catalyst by the added steam is pre 


vented 


livided iron-c« 
Temperature and 
shall be about 


U.S.P. 2,537,496. Synthesis of Hydrocar- 
W 


bons. ‘ atson to The Texas 

Company 

In a Fischer-Tropsch synthesis, iron 
is first carbided by reacting it with syn- 
thesis gas containing a molar excess of 
H, at elevated temperature below that 
at which substantial formation of hydro- 
below 370° F. Iron 
is carbided thereby with the formation 
of water as the essential by-product 
rhe reaction is continued to effect sub- 
stantial consumption of the CO present 
and to obtain in the gaseous effluent H; 
substantially free of CO. The gaseous 
effluent product is then reacted with the 
temperature at which 
are formed 


carbons occurs and 


carbide at a 
hydrocarbons 


liquid 


U.S.P. 2,537,688. Method for Synthesiz- 
ing Hydrocarbons and Oxygenated 
Compounds. M. A. Mosesman to 


Standard Oil Development Company 


March, 1951 


A mixture of CO and H, is contacted at 
increased temperature (e.g. 450-675°F.) 
and at a pressure no greater than 500 
psi. with & catalyst prepared by the 
reduction of a mass comprising a major 
portion of iron oxide and a minor por- 
tion of alkali metal ferrate. Hydrocar- 
bons and oxygenated organic compounds 
are produced 


U.S.P. 2,537,699. Magnetite Containing 
Catalyst for the Synthesis of Hydro- 
carbons. J]. A. Pierce to Standard Oil 
Development Company 
In the Fischer-Tropsch synthesis, a 

catalyst is used which consists of alu- 

mina iron metal, and magnetite formed 
by reacting iron oxide with about 4% of 
its stoichiometric weight of powdered 
aluminum at elevated temperature. The 


nom 
> a 


A Gulf Publishing Company Publication 





Patents 





hard, brittle mass thus obtained is 
ground to a powder. At least a portion 
of the heat required for the catalyst for- 
mation is supplied from an external 
source, 


U.S.P. 2,537,708. Production of Hydro- 
gen-Containing Gas Under Pressure. 
W. G. Scharmann to Standard Oil 
Development Company. 

CO/H;, mixtures are produced from a 
mixture of steam, normally gaseous hy- 
drocarbon and CO, in the presence of a 
catalyst at temperatures of 1300-1500°F 
and pressures of 15-150 psi. The effluent 
composed of CO, H,, CO, and unchanged 
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tion Compony, Incorporoted 
Houston |, Texas 
Please send me a copy of Airco’s NEW Hand Torch 
Catalog No. 2. 


CeCe ee ww ee ee 


¥ 


Free... 


airco’s NEW 


HAND TORCH 
CATALOG 


— COMPLETE, AUTHORITATIVE INFORMATION . . . EVERYTHING 
YOU NEED KNOW ABOUT AIRCO TORCHES 


Just fill in the coupon below and mail it to us today. Upon 
receipt, we will send you— ENTIRELY FREE — Airco’s 
new 36-page guide showing the right torch for light, 
medium or heavy welding, cutting, heating, brazing, 
descaling and flame hardening. 

Here is the booklet that gives you complete data on 
all Airco torches— nationally famous for their ease of 
operation, durability and dependability. Divided into 
easy-to-read sections, the booklet quickly helps you select 
the torch best suited to your particular production or 
maintenance problem. 

The booklet is handy, useful, bringing you a wealth of 
information covering design, specifications, tip require- 
ments for special operations, and operating characteristics 
of each torch in the Airco line. 

To give you a brief idea of the material covered, here 
are a few of the sections the booklet contains: 

e 14% pages of detailed easy-to-read charts covering 
every welding, cutting and special purpose tip in 
Airco’s complete line . . . these charts are not available 
from any other source, and they show you how to 
select the RIGHT torch, tip, mixer and extension for 
any job. 

e All-purpose and moderately priced welding and cut- 
ting outfits for heavy-duty or light day-to-day welding 
and occasional cutting are shown in an illustrated 
4-page section. 

e Invaluable data on the right accessory—guide roller 
attachment, flash circle burner, hose connections, 
couplings, and so on—for the job at hand. 

But see the booklet yourself—send for it now. Just fill in 
and mail the coupon for your free copy. 
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Patents 





hydrocarbons is passed through an oxi- 
dizing zone containing a plurality of 
spaced beds of catalyst and 1s contacted 
therein with a free-oxygen containing 
gas to burn combustibles and liberate 
heat and thereby to convert the remain- 
ing portion of unchanged hydrocarbon 
to CO and Hy. At least a portion of the 


oxygen containing gas is injected into 
the oxidizing zone in the spaces between 
the catalyst beds 


DESULFURIZATION 


U.S.P. 2,535,833. Catalytic Oxidation of ¥ 3 
Mercaptans. D. C. Bond to The Pure | ’ 


Oil Company 
Hydrocarbon distillate containing f 

mercaptans is intimately contacted with 

a solution of NaOH or KOH in methyl 

or ethyl alcohol. This solution shall con- 

tain less than 25 percent by weight of | ze: i 

water, 10-25 percent of the hydroxide, . = ‘ 

and 0.1-3 percent of a phenolic sub- ; DRIVES 

stance, such as a hardwood tar, capable 

of being oxidized to a quinone. Air is 

bubbled through the reaction mixture for 

Sweetening of the hydrocarbon distil- “ 

late is effected | 











U.S.P. 2,537,620. Process for Desulfuriz- ECONOMICAL 


ing Petroleum Oils. R. C. Brandon to 

Standard Oil Development Company . 

Kerosene containing more than 0.2 and 
percent sulfur and boiling between 280- ‘ ; 
550° F. is treated in the vapor phase ) ; . 
first with bauxite at a temperature of DEPENDABLE 
600-800° F. and a pressure between — P 
atmospheric and 50 psi. The withdrawn , Operation of 
kerosene is then treated at a tempera- ‘ . ; 
ture of 40-80° F. and at atmospheric : 


pressure with 5-25 pounds of 88-120 per- : 
cent H,SO, per barrel of oil ; : e PUMPS 
U.S.P. 2,537,756. Desulfurization of Hy- ~ ; 

drocarbons. H. Heinemann to Porocel —— - oe FANS 

Corporation - 

Hydrocarbon distillates or petroleum 4 
naphtha are contacted with activated = : oe COMPRESSORS ‘ 
bauxite at a temperature of 50-200° F P 
to absorb thiophene and mercaptan type 
sulfur compounds present. The thus par- | 
tially desulfurized distillate is contacted 
with activated bauxite at a temperature 
of 600-850° F. to decompose the remain- Whiton Vertical Turbines, available in various types 


ing S-compounds to H,S 





and frame sizes up to 600 Horsepower. 





CRACKING AND REFORMING 





Solid Steel Rotor design assures high efficiency for 
U.S.P. 2,535,606. Unsaturated Hydrocar- 


bon Products and Method of Making 4 ‘ 
Same. F. J. Smith to Pan American low-speed, direct drive. 


Refining Corporation 
A paraffinic or olefinic hydrocarbon . . e : 
gin wit in tance 2 C atome f eabiected Where dependable vertical drive is required . . . use 
to pyrolysis at a temperature of at least 
1300° F. The products are quenched to Whiton. 
prevent polymerization, the gaseous re- 
action products are compressed and fur- | 
ther treated to produce an unsaturated Send for complete information. 


drying oil of certain characteristics 


ISOMERIZATION wees WHITON MACHINE CO. 


U.S.P. 2,537,283. Isomerization of Ole- 

fins. R. E Schaad to Universal Prod- 

y vag os ny 1 ES with at least riaud ce), DON 14, CON N., U. S. A. 
4 C atoms is contacted under isomeriza- 
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5 Quality Products 
for the 
Petroleum Industry 


SOLVAY 


TRADE-MARK REG. U. S. PAT. OFF. 


SODA ASH 
CAUSTIC SODA 
CAUSTIC POTASH 


(Liquid, Solid and Flake) 


CALCIUM CHLORIDE 
SODIUM NITRITE 


For complete information, 
contact the nearest Solvay office 


Seda Ash . Caustic Soda . Caustic Potash . Nytron . Calcium Chloride 2 Ds. SOLVAY SALES DIVISION 
Wes . 


Chierine . Potassium Carbonate . Sodium Bicarbonate . Formaldehyde Allied Chemica! & Dye Corporation 
Specialty Cleansers « Ammonium Bicarbonate . Sedium Nitrite =e BRANCH cians Goveceen = 
' 
Para-dichiorebenrene . Orthe-dichlorobenzene . Monmochiorobenzene oaton + Charlotte « Chicage + Cincinnati « Cleveland « Detroit 
Ammonium Chieride . Methanol 83/ S85 fouston + New Orleans - New York - Philadelphia « Pittsburgh 
“ie + yracuse 
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tion conditions with an ammonium phos- 
phate. Isomerized compounds are 
formed 





PETROCHEMICALS 





U.S.P. 2,533,581. Hydrogen Peroxide by 
the Partial Oxidation of Hydrocar- 
bons. C. R. Harris to E. I. duPont de 
Nemours & Company 
Propane, n-butane, or isobutane is re- 

acted in the vapor phase with oxygen 
in a ratio of at least 4 volumes hydro- 
carbon per volume of oxygen at a tem- 
perature within the range in which H,O:; 
formation predominates over aldehyde 
formation, e.g., at 370-490° C. The re- 
actants are heated separately to this 
range before mixing them. The product 
is withdrawn from the reaction zone 
when not more than 90 percent of the 
oxygen has reacted 


U.S.P. 2,533,620. Production of Succinic 
Acid. O. L. Polly to Union Oil Com- 
pany of California 
Details are claimed of 

producing a succinic acid by oxidizing 

a paraffinic hydrocarbon at a tempera- 

ture of 100-160° C. by means of an 

oxyren containing gas 


a process for 


U.S.P. 2,533,808. Manufacture of Iso- 
propyl Alcohol from Propylene. ] 
Howlett and W. L. Wood to The 
Distillers Company, Ltd., England 
Propylene is absorbed in the liquid 

phase at a temperature of 55-70° C. in 

H,SO, of 65-80 percent concentration 

The resulting mixture is diluted and 

heated to remove isopropyl alcohol and 

di-isopropyl ether in the vapor phase 

These two compounds are separated 

from each other and the di-isopropyl 

ether is recycled to the H,SO, of 65-80 

percent concentration to convert it into 

isopré »pyl sulfate for further production 
of isopropyl alcohol 


U.S.P. 2,534,074. Reaction of Alkyl Cy- 
cloparaffins with Unsaturated Fatty 
Acid. A. J. Schmidt to Standard Oil 
Development Company 
An alkyl cyclopentane is heated as a 

pool to a temperature of 60-300° F. un- 
der vigorous agitation. An acid reacting 
alkylation-isomerization catalyst, such as 
H.SO, and an unsaturated fatty acid 
are added to the agitated pool. A prod- 
uct is formed which has one more car- 
bon atom in the ring than the alkyl 
cyclopentane, particularly a naphthenic 
acid of this type 


U.S.P. 2,534,304. Esterification with 
Boron Fluoride-Hydroxy Polyether 
Complexes. G. E. Serniuk and B. M 
Vanderbilt to Standard Oil Develop- 
ment Company 
An olefin is reacted with a carboxylic 

acid in the presence of a BF; -hydroxy 
polyether complex catalyst. This poly- 
ether is obtained by reacting a high mol 
weight alcohol with ethylene oxide. The 
catalyst is extremely stable, so that it 
can easily be recovered from the reac- 
tion products 


U.S.P. 2,534,485. Photochemical Produc- 
tion of Benzene Hexachloride. W. L 
Towle to Pittsburgh Plate Glass 
Lompany 
In the production of benzene hexa- 

chloride from chlorine and benzene, the 

chlorine is subjected to actinic radiation 
while in a zone spaced from that con- 
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irradiated 


taining the benzene. The 
within 


chlorine is mixed with benzene 
one second after irradiation 


U.S.P. 2,535,082. Acetonitrile Produc- 
tion, J. E. Mahan to Phillips Petro- 
leum Company 
An aliphatic mono-olefin with 3-5 C 

atoms is reacted with ammonia in vapor 

phase at a temperature of 900-1400° F 

in the presence of an active catalyst 

comprising a major proportion of silica 
and a minor proportion of at least one 
of oxides of Al, In, Tl, Ti, Zr, or Th 


Acetonitrile is produced 


U.S.P. 2,535,784. Process for Producing 
Mahogany Acids and Mahogany 
Soaps. C. A. Cohen to Standard Oil 
Development Company 
Oil soluble sulfonic acids 


and their 





Patents 





soaps are prepared by treating a hydvo- 
carbon oil with fuming sulfuric acid. The 
sludge is separated, and the sour oil is 
contacted with 0.02-10 percent of a solid 
sorbent material which is removed 
thereafter. The sulfonic acids are then 
either recovered as such or are neutral- 
ized to form the corresponding sulfo- 
nates 


U.S.P. 2,535,831. Synthesis of Thioeth- 
ers. R. T. Bell to The Pure Oil Com- 
pany 


Mercaptans hydro- 


and unsaturated 
carbons are contacted in a ratio of 2 
mols of mercaptans to 1-4 mols of the 


hydrocarbons with a Friedel-Crafts cat- 


a specialized service that 
embraces the manufacture 


to your specifications of... 


© PAINTS 
© LACQUERS 
INDUSTRIAL FINISHES 


Refineries and petro-chemical plants in the South- 
west are depending, more and more, upon our individ- 
valized manufacturing service. May we discuss 


YOUR requirements ? 


COAST vs & Lacquer Co. ine. 
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Patents 





alyst at a temperature of 100-200° ( 
The hydrocarbon group of the mercaptan 
shall differ from the unsaturated hydro 
carbon employed. Organic sulfides with 
two different hydrocarbon groups linked 
to sulfur are thus prepared 


U.S.P. 2,536,028. Process for the Manu- 
facture of Acetylenic Alcohols and 
Acetylenic Gamma-Glycols. A. Broth 
man, H. Gold, and P. Levine to A 
Brothman & Associates 
Details are claimed of a 

manufacturing acetylenic 

the interaction of an acetylenic 
carbon and an aldehyde or ketone 
presence of anhydrous KOH 


process tor 
products by 
hydro 
im the 


U.S.P. 2,536,680. Catalysts and Process 
for the Production of Carbon Disulfide 
by Reaction of Hydrocarbons and 
Sulfur Vapor. H. O. Folkins and E 
Miller to The Pure Oil Company 
A mixture of sulfur and hydrocarbon 

is contacted with a phosphate of copper, 

zirconium, or thorium catalyst at a tem- 
perature of 450-700° C. Carbon disulfide 
is produced 


U.S.P. 2,537,446. Fused Cyclic Thio- 
phenes. L. W. Devaney to The Texas 
Company 
A carbocyclic compound containing an 

aliphatic side chain of at least 2 C atoms 

and a hydrogen atom on the nuclear ( 
atom adjacent to the side chain, eg 
ethylbenzene or styrene, is reacted in 
the vapor phase with sulfur at a tem- 


OIL aw GAS 
BURNING 
EQUIPMENT 
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Book Reviews 








Lubrication Practice 

The Practice of Lubrication, T. C 
Thomsen, McGraw-Hill Book Com- 
pany, 330 West 4ist Street, New York 
18. $8 

The 1951 edition of this 
manual takes up the origin, nature and 
testing of lubricants—their selection, 
application and use—providing thorough 
coverage of all factors involved in cor- 
rect lubrication procedure. It analyzes 
typical lubrication problems from an en- 
gineering standpoint, and points out the 
appropriate solution for each of them 

New achievements involving the dis- 
tillation and refining of lubricating oils, 
the manufacture of inhibitives, or addi 
tives, to improve the performance of a 
variety of oils and lubricants, and sol- 
vent refining processes are highlights 
of the new fourth edition. 


Construction 

ESL Bibliography No. 8, Engineering 
Societies Library, 29 West 39th Street, 
New York 18. $2 

A new annotated bibliography lists 
52 selected references to books and peri- 
odical articles which deal with construc- 
tion job planning, work scheduling, 


engineering 


perature of 800-1500° F. Fused carbo- 
cyclic thiophene derivatives are obtained, 
such as thionaphthene 


U.S.P. 2,537,568. Cis-Butene Oxidation. 
L. K. Beach to Standard Oil Devel- 
opment Company 
Cis-2-butene substantially free of 

trans-2-butene is oxidized with an 
oxygen-containing gas in the presence 
of a vanadium oxide catalyst at a tem- 
perature of 300-500° C. to produce 
maleic acid 





HEAVY OILS AND WAXES 





U.S.P. 2,533,700. Nonfoaming Lubricant 
Composition. J. S. Wallace to Stand- 
ard Oil Company of Indiana. 

\ hydrocarbon lubricating oil contains 

a small amount (not more than 0.1 per- 
cent) of liquid dimethyl siloxane or 
liquid polydimethy| silicate, and a small 
amount (not more than 3 percent) of an 
alkali soap of an oil-soluble petroleum 
sulfonic acid. The oil composition is 
non-foaming in the presence of high 
mol. weight fatty compounds 


U.S.P. 2,533,989. Antioxidants for Greases 
and Similar Materials. A. Beerbower 
and J. C. Zimmer to Standard Oil 
Development Company. 

A lubricating grease essentially con- 
sisting of mineral oil and soap contains 
an addition of 0.5-3 percent of phenyl- 
alpha-naphthylamine and 0.5-3 percent 
of a resinous composition of the for- 
mula: (R-Ar[OH]—CH,). X where R is 
an alky! radical with 4-12 C atoms, Ar is 
a benzene nucleus, X is a nitrogen base 
radical in which the nitrogen is linked 
to the aromatic nucleus through the 
—CH:-group, and « is an integer of 
1-3. Both additives combine for inhib- 
iting oxidation. 

Note—The remaining patents 
classification will be included 
month's presentation 


im this 
m next 


costing, organization, preparation of 
material-requirement charts, material- 
delivery time ocheduling, job progress 
records, time studies, material and 
equipment control, and contracting pro- 
cedures on various kinds of contracting 
and building jobs. 


Flow Measurement 

Flow Measurement with Orifice Me- 
ters, R. F. Stearns, R. M. Jackson, R. R. 
Johnson and C. A. Larson, D. Van 
Nostrand Company, Inc., 250 Fourth 
Avenue, New York. $7.50 

Another in the “Esso Series,” this 
350-page volume is intended mainly for 
engineering, technical service and in- 
strument groups concerned with process 
control, test work, and plant startups in 
the petroleum industry. Information is 
directed specifically to the effective use 
of fixed-area orifice meters in common 
refinery applications. Procedures out- 
lined in the book typify methods cur- 
rently used in refinery operations, and 
the physical data presented are limited 
for the most part to fluids found in 
petroleum refining. The principles and 
basic practices are, however, general in 
nature and may be employed as guides 
for fluid metering in other industries. 

The book is profusely illustrated with 
diagrams and charts 


Acrylonitrile Technology 

Chemistry of Acrylonitrile, Industrial 
Chemicals Division, Department 
American Cynamid Company, 30 Rocke- 
feller Plaza, New York 20 Free on re- 
quest written on company letterhead 

Synthesis, physical properties and 
chemical properties of acrylonitrile are 
discussed in a new 96-page book, which 
also summarizes the present and poten- 
tial applications of the compound. Ap- 
plications now include use in Buna-N 
synthetic rubber, and in production of 
certain synthetic fibers 

Acrylonitrile (or vinyl cyanide) was 
discovered in 1893 by Moureu, who 
showed it to be the nitrile of acrylic acid, 
having the structure: CH: = CH-CN 

The compound remained a laboratory 
curiosity until the late 1930's, when it 
found wide-scale application, both in 
the U. S. and Germany, in the produc- 
tion of synthetic rubber by the copoly- 
merization of acrylonitrile with buta- 
diene. 


Crude Oils Supplement Added 
To “Science of Petroleum" 


Crude Oils, Chemical and Physical 
Properties, Volume V, Part I, of The 
Science of Petroleum, General Editors, 
Dr. Benjamin T. Brooks and Dr. A. E 
Dunstan, Oxford University Press, 114 
Fifth Avenue, New York 11, New York, 
$11 

This is the first 
mentary material to 
cation of the original four volumes of 
The Science of Petroleum in 1937. The 
express aim of the series was “to pro- 
duce a balanced and comprehensive 
treatise critical in treatment but embrac- 
ing every aspect of the prospecting, pro- 
duction, refining, and transportation of 
mineral oil and natural gas.” The four 
joint editors of the ortginal volumes 
were assisted by twenty-one associate 
editors from various countries 


volume of supple- 
follow the publi- 
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GROUND 
CATALYST 


Uniformity in physical characteristics and 
chemical purity increases operation effi- 
ciency of synthetic fluid-type cracking cat- 
alysts. Rigid production controls ... years 
of experience as a leading producer of cat- 
alysts insures the uniformity of Davison 


Sree | 


Catalysts. Your requirements can now be 
supplied in either microspheroidal (M-S* ) 
or ground (DA-1*) form...both available 
in various average particle sizes. Davison 
also offers development and production of 
catalysts to meet specific processes. 


eT.M.T.D.C.C. 





Progress through Chemistry 
THE DAVISON oe CORPORATION 


Baltimore 3, Maryland 


PRODUCERS OF, CATALYSTS, INORGANIC ACIDS, PHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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ASHER 


METER-RUN 
SHUT OFF 
VALVE 


Allows full rangeability of meter settings. 
Pneumatic top work, 2 to 15 PSI, operated 
from meter differential limit controller. The 
flapper valve lifts clear of the flow stream 
drop through valve equal to only 7 ft. of 
equivalent pipe. Positive shut-off assured 
with renewable composition valve disc. 
Designed and built especially for orifice 
meter multiple tube installations. 
Available in flanged iron or steel bodies, 
sizes 4’ through 12”. 








WRITE FOR BULLETIN 57-TL 


Fisher Governor Company 
MARSHALLTOWN, IOWA 
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NEW EQUIPMENT and 
Manufacturers’ Literature 


Level Detector 
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A displacement type detector and 

1 transmitter utilizing a llows 

seal, providing precise and sensi- 
tive control of liquid levels, has been 
developed by Minneapolis-Honeywell 
Regulator Company, Brown Industrial 
Division, 4498 Wayne Avenue, Phila- 
delphia 44. The new development is said 
to detect the smallest changes in liquid 
levels. When used with a standard re- 
ceiving-controlling instrument and a dia- 
phragm valve, the detector provides a 
smooth, friction-free system for ex- 
tremely accurate control. 

It offers industry a more precise, 
sensitive method of liquid level control 
than either a differential type meter, 
such as a mercury manometer, or a 
torque tube type displacer can provide. 
It does not replace these methods of 
liquid level control, but supplements 
them. In the Honeywell system, a non- 
indicating displacement type detector 
and transmitter is employed with any 
pneumatic receiver of the indicating, re- 
cording or controlling form. 


Caulking Material 


Atlas Mineral Products Company, 

Mertztown, Pa., has developed a 

quick-setting solvent resistant 
caulking material, Thioment 10-B, used 
as a sealer in oil storage tanks, etc. It 
has “excellent adhesion, resilience, and 
solvent resistance.” 


Cross-Arm Handle 
A new cross-arm handle incorpo- 
3 rating the Edward Impactor hand- 
wheel principle, announced by 
Edward Valves, Inc., East Chicago, Ind., 
is a means for exerting greater effort to 
positively close a valve against high 
operating or test pressures, and deliv- 
ers 2.8 times the closing force of regular 


handwheels. It is applicable to many 





For copies of manufacturers’ literature or more 
information about products described on these 


pages use the coupon below, circling the num- 
ber shown for each item desired. Or write the 


small Edward valves and is suited for 
1%, 1% and 2-inch Edward Univalves 
of 1500 and 2500 pounds, and 2-inch Ed- 
ward hydraulic valves. Application in 
additional progressive sizes is being 
made. In operation, two lugs of the 
cross-arm handle strike equal blows 
simultaneously against the opposite sides 
of the small adaptor, which is perma- 
nently attached to the valve stem. 


Internal Safety Valves 
Internal safety valves developed 
4 by Shand & Jurs Company, 
Berkeley, Calif., for liquefied pe- 
troleum tank discharging have been 
listed by Underwriters Laboratories, Inc. 
The valves are similar in design to S&J 
valves used for discharging truck and 
storage tanks containing petroleum 
products under normal pressure. The 
LPG valves are normally held closed 
by spring tension and can be opened 
only by hydraulic pressure supplied by 
the S&J operator, which is actually an 
hydraulic a Should an accident tear 
away discharge lines or hydraulic fluid 
lines, pressure holding the valve open is 
automatically released, allowing the 
valve to close. If fire should break out 
near the LPG tank, tiny fusible plugs 
inserted in the hydraulic lines melt, re- 
leasing pressure which in turn closes 
any open valve. 


manufacturer direct to address as shown. 


Maintaining seals for boiler hand- 

5 hole and tubecap cover assemblies 
at a minimum maintenance cost is 
possible with the application of Flexi- 
tallic Style T gaskets, manufactured by 
Flexitallic Gasket Company, Eighth and 
Bailey Streets, Camden, N J. The gas- 
kets require no compounds and can fre- 
quently be reused if not removed from 
cover assemblies during outage. The 
spiral winding of V-crimped plies is 
alternated with plies of filler. The V-crime 
gives the metal strip a strong, resilient 
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action which permits the gaskets to re- 
bound when not under compression 
Gaskets are made of low carbon plated 
steel and Canadian asbestos filler and 
Type 304 Stainless Steel and Canadian 
asbestos filler for all ranges of operating 
pressure, and are also available for non 
standard handhole and tubecap cover 
assemblies 


Desk Calculating Instrument 


The Merrill RMS Slide-Disk by 

Graphic Calculator Company, 633 

Plymouth Court, Chicago 5, is a 
desk calculating instrument designed to 
simplify the computation of standard 
deviations, root-mean squares, correla- 
tion coefficients, regression lines, etc 
By a principle of graphic calculation, 
statistical results are obtained in a frac- 
tion of the time previously required and 
to an accuracy of % percent or better 
As many as five mathematical steps are 
performed in one operation, taking about 
two seconds to complete. The instru- 
ment consists of a ten-inch disk that 
slides and rotates under a pair of verti- 
cal and horizontal scales 


Steam Gun 
A new steam gun, Model 
7 502 Oakite solution-lift- 
ing steam gun, for use in 
heavy-duty steam cleaning op- 
erations, has been announced 
by Oakite Products, Inc., 50B 
Thames Street, New York 6. 
The gun is designed for use 
where range of operating pres- 
sure (psi. at boiler end of hose 
while gun is in use) is 50 to 100 
psi., with minimum boiler rat- 
ing of 25 or more hp. recom- 
mended. With this gun, the 
manufacturers report, steam-detergent 
spray is automatically lifted 12 feet 
above the working level to provide 
cleaning of large equipment and other 
surfaces. The gun, 7% feet long and 
weighing 1534 pounds, is equipped with 
two cast aluminum spade-type insulated 
handles. Forward handle remains sta- 
tionary, while rear handle rotates en- 
tire gun for cleaning in hard-to-reach 


Bushing Standardization 


A standardization program which 
a replaces more than 1000 different 
types of transformer and circuit 
breaker bushings with only 38 standard 
bushings, has been announced by Gen- 
eral Electric Company's Transformer 
and Allied Product divisions. (Bulletin 
GEC-715, General Electric Apparatus 
Department, Schenectady 5, N. Y.) The 
standard bushings include transformer 
and circuit breaker types rated from 
15-kv to 230-kv inclusive, 1200 amperes 
and below. Company engineers state 
that new apparatus will be designed with 
standard bushings whenever possible so 
that future bushing stocks for spares 
and replacements will be simplified 


Disc Dispersers 
Chaffee Design & Manufacturing 
Company, 666 Main. Street, East 
Aurora, N. Y., has announced 
laboratory and production disc disperser 
models with shearing knives. Both new 
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locations. The reinforced-rubber apron 
backing up the steam valve and other 
hot fittings protects operator from con- 
tact burns. A swivel coupling for the 
steam hose connection prevents twist- 
ing of the hose. Gun is equipped with 
precision-machined seamless steel noz- 
zle, 15/16" id. and inner jet. A flat 
nozzle is available for wide-angle spray 
cleaning action 


models are equipped with perforated 
plates through which emulsion is forced 
with feed serew pressure. It is possible 
for both models to produce identical 
products. Emulsion produced on a test 
basis in the pilot model can be dupli- 
cated exactly in the production model. 
Between each of the perforated discs, 
shearing knives revolve at very high 
speed. The disc disperser does not re- 
quire any cooling apparatus. Developed 
for grease manufacturing it also has 
wide application with slight modification 
in other industries using emulsions. 


Mobile Work Tower 


Controlled by a foot-operated 

10 lever on the platform, an electro- 

hydraulic work tower, the “Moto- 

Lift” developed by Safway Steel Prod- 

ucts, Inc., 6234 West State Street, Mil- 

waukee 13, Wis., is 

"quickly raised to per- 

mit reaching equip- 

ment or ceilings as 

high as 22-23 feet 

No connection in an 

electric outlet is re- 

quired, and the tower 

may be rolled any- 

where and locked in 

the working position. 

It has a capacity 

of 400 pounds and 

weighs approximate- 

ly 600 pounds. The 

work platform is ele- 

vated through ex- 

tension of a hydrau- 

lic ram, with the 

hydraulic pump oper- 

ated by a battery-powered electric mo- 

tor. Any standard 6-volt automotive stor- 

age battery may be employed. The 

“Moto-Lift” stands on a base 51 inches 

square, which by telescoping two op- 

posite side members, folds to 30 x 65 

inches, permitting passage through nar- 
row doors 


Safety Device 
An application of the Geronimo as 
11 an escape device for use in refin- 
eries and natural gasoline plant to 
allow workmen fast descent from vari- 
ous tower levels to the ground in emer- 
gency situations has been announced by 
Charlie’s Machine Works, Perry Okla. The 
device, which weighs only 16 pounds, is 
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Conserving Condenser Tubing 
Tube Conservation Program 


A 33,000 sq. ft. divided flow condenser installed in the New Castle, Penna., plant of Penn Power 
Service & Engi Co. ba 


Company. Courtesy Condenser 


Operators must be more alert today 
to extend the life of condenser tubes 
by carrying out a more careful and 
more frequent inspection and mainte- 
nance program regardless of the higher 
costs involved. 

The factors which are responsible 
for accelerated corrosion attack should 
be determined and steps taken to coun- 
teract them. Close recording of tube 
failures should be made. Frequent re- 
moval of mud and debris from intake 
tunnels, screens, water boxes and tubes 
should not be neglected to prevent for- 
eign matter from entering and doing 
damage. Chlorination and cleaning 
should be performed regularly to keep 
marine growth and slime to a mini- 
mum. In some cases, where impinge- 


| 


meering Co., Inc., Hoboken, N 


ment or erosion are serious, coating the 
inside of the tubes with a protective 
material six to eight inches from the 
inlet end has proved helpful. 


Vibration Causes Trouble 


Excessive vibration can lead to cor- 
rosion fatigue cracking of tubes. Pulsat- 
ing streams of liquids or gasses striking 
the tubes at high velocities frequently 
start tubes vibrating. Vibration of 
compressors, pumps and adjacent 
equipment also may start some of the 
tubes vibrating. These sources of 
trouble should be checked to prevent 
such tube failures. 

If troubled by air impingement or 
erosion at the inlet end, flowrites 
should be installed before the damage 
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becomes serious. A careful study 
should be made to determine the 
causes of impingement, attack — stop- 
ping air leaks in pumps and supply 
pipes, reducing turbulence at the inlet 
end, removing silt, venting or instal- 
ling de-aerator screens in front of the 
tube sheet if necessary to remove en- 
trained air and other gases. 


Study Water Velocity 


A check on the velocity of the cool- 
ing water may also lead to beneficial 
changes in operating procedure to pro- 
tect tubes. Impingement corrosion, 
caused by exceedingly high water ve- 
locity, is universally recognized. How- 
ever, low velocity has permitted debris, 
slime and other foreign matter to ad- 
here to tube walls in many instances. 
When the velocity was increased the 
condition was corrected except in cases 
where the foreign matter had gained 
too much of a foothold. 


The March, 1950 Bulletin 


A tabulation giving suggestions for 
keeping records of tube performance, 
controlling foreign matter, various 
cleaning methods in use, checking vi- 
bration and storage of spare tubes is 
found in the March, 1950 issue of the 
Copper Alloy Bulletin. A reprint will 
gladly be mailed upon request. 

In the interest of conserving con- 
denser and heat exchanger tubes, the 
experience of our Corrosion Labora- 
tory is available to operators of power 
plants, ships, refineries and process 
plants. (6451) 





Bulletin Reprints Available 
Reprints of the Condenser Tube Edi- 
tion of the Copper Alloy Bulletin 
will be sent regularly to those who 
request that their names be added to 
the mailing list. Copies of some back 
issues are also available. 

Write to Bridgeport Brass Com- 
pany, 30 Grand Street, Bridgeport 2, 
Conn., attention Editor Copper Alloy 
Bulletin. 


























New Equipment 
For additional information or literature check 
item numbers on mailing coupon, page 201, or 
write manufacturer direct.) 





easily handled and quickly placed m po- 
sition on a cable. A spring accentuated 
camlock brake of special design, con- 
rolled by finger-tip pressure, assures 
the operator positive and immediate 
control of rate of descent at all heights 
\ tubular “T” bar saddle seat is detach 
able. The safety appliance been 
tested for a 1000-pound load 


has 


dynamic de 
EIA-EP 
Industrol 
Avenue, 
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humidither o 50 
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has been announced by 


472 Westfield 


ration 


*.' 
ee 


customers. 


If you buy or make wire-mesh assemblies as components 
of your own products and have not yet had an estimate 
from Jelliff, write today for details. No obligation, even 
if you enclose a blueprint for us to figure on. Address 


aa" s 


Department 16. 


Roselle Park, N. J. The dehumidifier, 
described in Bulletin DD-120 to be avail- 
able has electrical construction to 
meet the specification for Class 1 
Group D hazardous locations. Bulletin 
DD-110-1, published by the company, 
gives details of the cabinet model Dyna- 
mic Dehumidifier 


Civilian Defense Light 
A portable light for civilian de- 
13 fense emergencies which provides 
80 hours of continuous light on 
has been announced 


soon, 


each battery charge 
by Carpenter 
Manufacturing 
Company, Som 
erville, Mass. De 
signed for use m 
defense plants 
and for  wse in 
emergencies, this 
light, Type CDU, 
is powered by a 
heavy-duty, re 
chargeable, long 
life battery \ 
special two-fila- 
ment bulb fur 
nishes light for 
SO continuous 
hours on one fila 
ment, (much longer if used imtermit- 
tently), or a higher power floodlight for 
1) consecutive hours on the second fila- 
ment. The light has a shatterproof lens. 
Beam can be tilted to any height by 
fingertip pressure 


hemes Valve Design 

The sealing principle for extreme 
14 pressure control employed by 
Barksdale Valves, 1566 East 


IN WIRE-MESH PRODUCTS 


ut JELLIFF vo i: 


For 70 years we've been weaving Wire Mesh. And a 
good part of that time we have also been making things 
of Wire Mesh for people who find it is cheaper, easier 
and generally more satisfactory to “let Jelliff do it.” 

From big Dipping Baskets to tiny precision filters—from 
fuel strainers to what-is-it gadgets—JELLIFF’s Custom 
Production Department turns out fabricated Wire-Mesh 
products at speed, price and precision that mean lower 
costs and a stronger competitive position for our many 
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Avenue, Los Angeles is com- 
mercially known as the “Shear-Seal” 
principle. A pressure balanced, self- 
aligning, tubular valve seat keeps per- 
fect contact with the mating surface of 
an optically flat porting disc. The rotary 
movement of this disc (or rotor) opens 
and closes the flow passages. During 
the absence of fluid pressure a heavy 
marcel springwasher maintains the con- 
tact between sealing surfaces, while a 
predetermined hydraulic force acts on 
the seal under extreme pressure. Fluid 
flow is through the hole in the center 
of the Shear-Seal. This eliminates the 
problems of scoring and wire drawing, 
particularly important in the control of 
dirty high velocity fluids 


Slauson 


Transformer Arc Welders 


New 300, 400, and 500-ampere 
15 Wilson Bumblebee are welders, 

available as indoor or all-weather 
models have been announced by Air 
Reduction Magnolia Company, a divi- 
sion of Air Reduction Company, Inc., 
60 East 42nd Street, New York 17 
Automatic “Hot-Start” control with arc- 
stabilizing capacitors are provided on 
the 300 and 400 ampere models. Cur- 
rent ranges are 60-375 for the 300 am- 
pere model, 80-400 for the 400 ampere 
model and 100-675 for the 500 ampere 
model, The welder operates safely at 
high temperatures without breaking 
down and is water repellent due to its 
silicone insulation. Also, the light weight 
resulting from the use of silicone in- 
sulation makes models ideal to mount 
on running gear for portability 


Bi Equipment Catalog 


The Patterson Foundry & Ma- 
16 chine Company, East Liverpool, 

Ohio, has published a condensed 
catalog, CEC-50, describing the proc- 
essing equipment and machinery which 
it builds. Agitating and mixing equip- 
ment, kneading and blending units, 
grinding and classifying equipment, syn- 
thesizing and stems are 
featured 


processing sy 


eRe Recorder 


Speedomax electronic re- 
announced by Leeds & 
4934 Stenton 
has a range 
a 20:1 ra- 
adjustable 


new 
17 ak 

Northrup Company, 
Avenue, Philadelphia 44, 
continuously adjustable over 
tio, and zero suppression 


Petroleum Refiner—V ol. 30, No. 3 








WORMS EVE VIEW OF 
"SAFE STORAGE 


POSEY IRON STANDS 
READY TO DESIGN... 
FABRICATE ...and ERECT 
elevated tanks in all capacities 
up to maximum. Posey Iron’s 
experience in steel plate con- 
struction (dating back to 1910) 
eliminates needless production 
fumbling ... cuts costs and 
speeds delivery. 

All standard codes are met 
with adequate safety margins. 
Quality materials only are 
selected. Many Posey Iron 
installations are made with 
equipment performance guar- 
anteed. Write today for free, 
illustrated 12-page reference 
bulletin. 





POSEY IRON WORKS, INC. 


Steel Plote Division ° Loncoster, Po. 
NEW YORK OFFICE, GRAYBAR BUILDING 
DIVISIONS: BRICK MACHINERY + JNDUSTRIAL HEATING + [IROQUOIS + SHIPBUILDING - STEEL PLATE 
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twice the maximum 
range. Through use of a particular sup 
pressed zero range, an operator can ig 
nore that portion of the range in which 
he is not interested, while he spreads the 
few millivolts he wants to watch across 
the entire width of the instrument chart 
Adjustable range permits the user to s« 
lect his own scale calibration at will 
Measurements can be mad with strain 
gauges, of temperature differences with 
thermocouples, and of speed. Calibrated 
d-c millivoltage range is adjustable from 
a minimum across-chart span of 1.1 my 
to a maximum range span of 22 mv. Un 
calibrater coarse and fine rhe 
vide maximum zero suppression of —50 


wer more than 


stats pr 


or +50 mv, continuously adjustable be- 
tween these limits. These adjustments 
are independent. Range remains con- 
stant during zero adjustment; zero sup- 
pression remains constant during range 
adjustment 


Artificial Respiration 

The M-S-A Pneolator, which 
18 makes possible automatic artificial 

respiration without suction, is de- 
scribed in a Bulletin CH-2, published by 
the Mine Safety Appliances Company, 
Braddock, Thomas and Meade Streets, 
Pittsburgh 8 The Pneolator uses imter- 
mittent positive pressure to provide safe, 
lung ventilation in 
respiratory failure In operation, it auto- 
inflates the lungs with oxygen 
amount and at the right 
unconscious victim's 
pt ysical requirements No suction is em- 
ployed. After voluntary breathing starts, 
the Pneolator serves as an inhalator to 
satisfy the patient's demand for oxygen 
Weighing only approximately 47 pounds 
the Pneolator is contained in a 


umftorm cases of 


matically 
in the right 


pressure for the 


complete 
Fiberglas carrying 


Steam Trap Catalog 

The V. D. Anderson Company, 
19 1935 West 96th Street, Cleveland 
2, Ohio, has revised its “Solving 
Steam Trap Problems” which contains 
revised specifications and capacities on 
its line of steam traps, Anderson float 
traps, air release valves and pipe line 
strainers. It describes how to calculate 
condensation loads and select traps for 
all classes of equipment, and gives point- 
install traps with the few- 
httings 


case 


ers on how to 


est number of 





Versatile Top Entering 


Mixer 
by 


Versatile! Series C Vertical Mixers do big mixing 
jobs quickly and thoroughly. Their power range 
is from 14 to 15 H.P. at standard speeds of 1725, 
1140, 420, and 280 R.P.M. Standard NEMA ball- 
bearing type motor is furnished. Stufing box is 
separate component and can be specified in any 
alloy for low original cost. Write our engineers 
about your mixing problem. Their service is 


without obligation. 
Send now for new Eastern 
Mixer Catalog No. 600 


Easter 


296 ELM STREET « NEW HAVEN 6, CONNECTICUT 


INDUSTRIES, Inc. 
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Flow Regulating Vaive 


A complete line of flow regulating 

20 valves has been announced by 

The Swartwout Company, 18511 

Euclid Avenue, Cleveland 12. Known as 

Swartwout Type V10 valves, the units 

handle steam and 

water at high pres- 

sure drops, and espe- 

cially flashing con- 

densate. Uses include 

drainage for stage 

heaters, evaporator 

coils, flash tank, proc- 

ess systems, sub- 

cooled heaters, boil- 

er blowdown, feed 

pump recirculation 

and other severe 

service conditions 

where high - velocity 

impingement causes 

frequent maintenance 

or complete valve re- 

placement. All internal parts of the V10 

valve, seat, disc and long guide sleeve, 

are made of stainless steel which has 

been heat treated and ground to pre- 

cision fit. Valve design, with scroll in- 

let and gradually expanded straight out- 

let, eliminates direct impingement and 

resulting corrosion-erosion effects. The 

valves are supplied in seven pipe sizes 
ranging from 1 to 4 inches 


Power Units for Stud Welding 

Detailed specifications and per- 
21 formance characteristics of two 

Nelwelder power units designed 
to improve and extend the advantages 
of stud welding are described in a 
bulletin issued by the Nelson Stud 
Welding division of Morton Gregory 
Corporation, Toledo Avenue and East 
28th Street, Lorain, Ohio. One is a 
compact power unit which gives stud 
welding performance equivalent to two 
conventional 400-ampere generators in 
parallel. It can be used to weld studs 
up to and including % inch in diameter 
The other is a battery unit with a 
self-contained automatic charging de- 
vice which is operated from any 110- 
volt ac. convenience outlet. Useful in 
construction work where power required 
for operation of motor driven welding 
generators is not available, this unit 
welds studs up to ™% inch and can be 
transported in trailer units 


Cooling Towers 
Hudson Engineering Corporation 
22 Fairview Station, Houston, has is- 
sued two new booklets, one on 
Hudson cooling towers and one on Hud- 
son induced-draft air-cooled units. 

The unique Hudson TP cooling tow- 
ers, in sizes and types to meet any re- 
quirement, are described with drawings 
and diagrams 

The other booklet on Hudson air- 
cooled units shows installations for 
jacket water, gas, steam and hydrocar- 
bon vapor cooling. Unusual features of 
the units are pictured. 


Outdoor Floodlights 

Weatherproof cluster lights for 
23 outdoor protective lighting, fac- 

tory yard lighting, boundary fence 
lighting and other industrial area flood- 
lighting, applications are provided with 
Stonco Cluster Box No. 25, made by 
Stone Manufacturing Company, Eliza- 
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WORTHINGTON 
HIGH 
SPEED 
TURBINES! 








Developing Up To 12,000 RPM, Worthington Turbines Are Outstanding 
For Driving Modern High Speed Centrifugal Compressors 


Meeting the demand for steam turbine drivers for high 
speed machines, Worthington has developed a line of high 
speed turbines, many of which are already in operation 
Smooth, steady driving power for blowers and centrifugal 
compressors is assured by a powerful oil relay governor — 
usually arranged for variable speed, either manually or 


through an outside controller 


~s pe ae 
eee 


Typical of the rugged construction of these turbines, the 
rotor illustrated is a single solid forging, with wheels and 
shaft integral. This rotor develops 3860 hp at 9150 rpm 
when supplied with steam at 600¢ G, 750°. Fet and 1854 G 


exhaust 
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For Your Motor Driven 
Centrifugal Compressors 


Worthington precision cut, high speed step-up gears in- 
crease motor speed to compressor speed. Gear teeth con- 
tours are carefully selected and machined for quiet opera- 
tion and long life, while latest design high speed bearings 
reduce wear and assure trouble-free performance. 

Get the facts on how these money-saving, always de- 
pendable turbines and gears prove there's 
Write to 
Worthington Pump and Machinery Corporation, 
Steam Turbine Diviston, Wellsville, New York. 


more worth in Worthington. 
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—— INL TS 














New Equipment 
(For additional information or literature check 
item numbers on mailing coupon, page 201, or 
write manufacturer direct.) 





beth 4, New Jersey. The new unit com- 
bines tough aluminum alloys that are 
die-cast under tremendous pressure for 
structural strength. A removable cast 
aluminum cover plate sealed with a 
heavy cork gasket provides access to in- 
side wiring and speeds up installation 
and the addition of supplementary lamp- 
holders as well. Each box has six holes 
tapped %4-inch IPS to take from one to 
five standard lampholders for standard 
150-watt, 200-watt and 300-watt outdoor 
weatherproof reflector bulbs 


Transmission Belt with Teeth 
United States Rubber Company, 

24 Rockefeller Center, New York 20, 
N. Y., has started large-scale pro- 


duction of a rubber and fabric belt with 


teeth. Known as the Gilmer timing belt, 
it fulfills the need for a power drive 
which will not slip and permits precision 
timing. It will attain speeds up to 16,000 
feet per minute and operates quietly. 
The belt, which can replace flat belts, 
V-Belts, chain drives and gears in many 
applications, can also be used as a func- 
tional part such as a synchronized con- 
veyor as well as for transmitting power 
The belt is similar to a flat belt except 
that it has regularly spaced rubber teeth 
along its inner surface which engage in 
corresponding grooves in the pulley. It 
will not stretch and will operate on fixed 
centers without take-up adjustments 


Technical Magazine 
“Labitems,” a new publication for 
25 laboratory technicians, engineers 
and management, issued by the 
Emil Greiner Company, 20-26 North 
Moore Street, 
articles of technical 


New York 13, contains 

and general in- 
formation plus news and photographs of 
more than 50 new products. The items 
include balances, clamps, vapor pres- 
sure bombs, colorimeters, manometers, 
cartesian manostats, burets, titrimeters, 
etc 


Bearing Maintenance 

A continuing study of bearing 
26 maintenance techniques and suc- 

cessful maintenance, installation, 
and removal procedures has been pub- 
lished in pamphlet form by The Anti- 
Friction Bearing Distributors Associa- 
tion, 1900 Euclid Avenue, Cleveland 15, 
Ohio. A file folder binder in which suc- 
ceeding issues can be compiled is avail- 
able to each bearing user who requests 





Nicholson Steam Traps Require 


NO CHANGE of VALVE 
or SEAT, 0 to 225 Lbs. 


Nicholson steam traps save the time and trouble of adjusting valves 
for varying pressures. This feature substantially speeds production and 
maintenance. Made of hardened stainless steel, the valve is extra 
large, resulting in from 2 to 6 times average drainage capacity. 
Both valve and seat are renewable. The fast action of Nicholson traps 
prevents waterlogging. Installations have 
frequently increased production of cooking 
kettles, for example, as much as 30°/,. Elimi- 
nate “cold blow" in unit heaters. 5 types for 


every application. Size '/," 
to 2"; press. to 225 Ibs. 





& as 
Type 
AHV 
Type 8 Type AU 


W. H. NICHOLSON & CO., 207 Oregon St., Wilkes-Barre, Pa. 


it on company letterhead 





Send for 
BULLETIN 450 











Corrosi 


A new line of corrosion-resistant 
27 fittings, designed to simplify in- 

stallation and reduce costs of 
process piping jobs, has been announced 
by Horace T. Potts Company, Erie 
Avenue and D Street, Philadelphia 34. 
In addition to standard tubing sizes, the 
fittings are made for use with corrosion- 
resistant pipe in schedules 5S, 10S and 
40S. The Speedline insert flange shown 
consists of a corrosion-resistant, ser- 
rated inset in a carbon steel flange. The 
assembly does not have to be heat 
treated, and pipe cutting to exact length 
is simplified as the thickness of gasket 
is the only “allowance” which must be 
made. Sizes available include standard 
o.d.’s and gauges, and nominal pipe sizes 
from % through 6 inches. The Speed- 
line aligning connector can be used with 
Schedule 40S pipe and _ light-walled 
Schedule 5S pipe and is made in pipe 
sizes and tubing o.d. sizes from % 
through 4 inches. The Speedline tube 
and pipe union combines features of the 
screwed pipe union and the sanitary 
tube union. The hex nut is of carbon 
steel or monel. The union permits the 
use of light-wall piping systems to han- 
dle pressures for which the tubing or 
pipe is designed 


Shaft Horsepower Hour Meter 


A self-powered shaft horsepower 

hour meter, developed by General 

Electric Company, Schenectady 5, 
N. Y., measures propeller shaft horse- 
power and provides instantaneous horse- 
power readings and horsepower hour 
totals over a specified: time interval 
Tested on the Esso Allentown, an Esso 
Shipping Company oil tanker, it cov- 
ered a distance of 100,000 miles in 16 
months of continuous sea tests, G-F 
engineers said. The meter provides a 
means for analyzing and comparing 
ship’s performance and provides, also, a 
check on power fluctuation, propulsion 
efficiency and performance during build- 
ers trial. The instrument consists of an 
indicating instrument and a horsepower 
hour meter as well as transformers, ca- 
pacitors and resistors, assembled on a 
panel suitable for bulkhead mountings 


Gravity Measuring Instrument 

A direct indicating Densitrol has 
29 been added to the line of liquid 

density measuring instruments 
made by Precision Thermometer and 
Instrument Company, 1400 Brandywine 
Street, Philadelphia 30. Bulletin No 
W-2 describes the new device. Designed 
to eliminate the errors caused by liquid 
and gas interface in usual hydrometers, 
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SULPHUR... 


Girdler plant produces it from 
hydrogen sulphide 




















a) 


FEED WATER 


BOILER CONVERTER 





























H.S + AIR = SULPHUR 


YDROGEN SULPHIDE, which is easily removed from 

sour refinery gas, natural gas, or liquid hydrocarbons, 
using the Girbotol process, can be converted into ele- 
mental sulphur by a Girdler Sulphur Plant. 

One man can operate the average Girdler installation. 
Operation is continuous, practically automatic, instrument- 
controlled. Up to 95% of the sulphur present can be 
recovered with a two-stage plant. A single-stage plant, 
which is less costly, recovers up to 85% of the sulphur. 

If you are considering a purification and sulphur plant 
write The Girdler Corporation, Gas Processes Division, 
Louisville 1, Kentucky. 


~CoIROLE 
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SULPHUR IS SCARCE! 
ARE YOU THROWING IT AWAY? 


@ If you remove hydrogen sul- 
phide from gaseous or liquid 
hydrocarbons, you should consider 
converting it into a valuable by- 
product. The acid gas stream from 
a Girbotol purification plant is 
usually an ideal feed material for 
sulphur production. 





CORPORATION 


Gas Processes Division 
/ 














UNIFORM, CLEAN 
ACCURATELY THREADED 
STRICT ADHERENCE 10 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR 

next time you need ony fastening. fo 


Write for the new, easy to use Ig 
VICTOR catalog. | _ XJ 


VICTOR PRODUCTS CORP 
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this instrument is valuable, where peri- 
odic checks of liquid density must be 
made and where process peculiarities 
such as excessive corrosiveness, inflam- 
mability, ete. prevents drawing sam- 
ples from the system. Models are avail- 
able with or without a thermometer, 
calibrated directly in terms of tempera- 
ture correction. Suitable for high or low 
temperature or vacuum service, these 
instruments can be constructed from a 
wide variety of materials and are suit- 
able for either clear or opaque liquids 
Any calibration, e.g., “Baume, specific 
gravity, “API can be furnished within 
the range limits of 0.2 to 0.005 density 
or equivalent full scale change 


Dehumidifier Bulletin 

Bulletin 1150, published by Logan 
30 Engineering Company, 4901 West 

Lawrence Avenue, Chicago 30, 
describes the company’s “Aridifier” 
and dries compressed air 
t is said to remove 92 percent of oil, 
water and dirt from gas and air lines 
Cubic feet per minute capacities and re- 
quirements of various pneumatic appli- 
cations are 


api Joint 


which cleans 


given 


new swing joint tor petroleum 

31 storage tanks, announced by Shand 
& Jurs Company, 917 Carleton 
Street, Berkeley, Calif., designated by 
S&J, features a mounting arrangement 


REDUCING FITTINGS 


are a “‘Natural”’ 
with 
LENAPE 
PRESS 
FORMING 


The condensor inlet shown here is one of a large 
number of similar "standard specialties” produced by 
Lenape. The fitting shown here reduces from 16” to 
12”, with %4” to ¥%” diminishing wall thickness. 

Lenape, seamless welding necks, nozzles, man- 
ways, swing-type covers, and other accessories for 
vessels of all kinds, are available in a complete 
range of standard and special sizes. Write today 
for Bulletin 4-61. Your blueprints and specifications 
will be given our immediate attention. 


1 
LENAPE 
HYDRAULIC PRESSING 
AMD FORGING CO. 


LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 106 WEST CHESTER, PA. 


which transfers all stresses to the tank 
shell only. This eliminates the possibility 
of broken swing joints caused by shift 
ing of the tank bottom with respect to 
the tank shell. This, “Fig. 235,” is of the 
double elbow type, with a tongue and 
groove joint between the elbows. The 
stationary elbow is mounted on the 
nozzle flange inside the shell. The swivel 
elbow is held tightly against the sta- 
tionary one by a spring loaded rod, 
making a leakproof joint. The swivel 
elbow is provided with a boss which 
rotates in a thrust bearing welded to 
the shell by two arms at right angles to 
each other. During installation, these 
arms telescope before welding 


Extruding Process 


PLAST ARMOR METAL TUBE 


Samuel Moore & Company, Man- 
32 tua, Ohio, has announced a new 

service for plants using instru- 
ment tubing or fluid transmission lines 
subject to moisture or corrosive atmos- 
pheres. The company offers to extrude 
a coating of vinyl or polyethylene over 
tubing, before installation, by the Dek- 
eron process. The thick plastic armor 
sheath, which can be extruded over steel, 
copper or aluminum, is chipproof and 
renders the metal tube virtually im- 
pervious to moisture, salt air, acids and 
alkalis, or corrosive industrial atmos- 
pheres. Dekoron tubing is made in sizes 
ranging from approximately % inch o.d 
up to 3 or more inches. Thickness of the 
plastic armor can be varied from .015 
inch up to practically any thickness re- 
quired by the service conditions. Coat- 
ings can be either in straight lengths or 
in 50-foot coils 


Internal Purifiers 


A line of 1, 5 
33 nel” 


Upflow” 

inside industrial 
other large tanks to remove entainmment 
from vapors passing through has been 
developed by the Centrifix Corporation, 
3607 Payne Avenue, Cleveland, Ohio. 
Pressure drop is reported to be neg- 
ligible even at vapor velocities in ex- 


and 1l-piece in- 
purifiers for use 
evaporators and 
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What 
to look for 
when you 
consider buying 


A 


Did you ever try putting yourselt “in the 
other fellow’s shoes” when buying equipment? 
By doing so, you might discover some interest- 
ing reasons why some supplier's prices are 
higher than others. 

Take a refinery tower, for instance, The ac- 
companying sketches show some of the opera- 
tions involved—from the laying out of the plates 
to the completed job. From them, you can de- 
duce that the quality of a steel plate structure 





This view shows the 
plates from which a 
vacuum tower is made 
being marked by layout 
| men, 








Part of the tower was 
made from alloy-clad 
plates. This view shows 
the cladding being 
chipped back so that 
the mild steel weld will 
not be contaminated 
during welding. 








When the plates form- 
ing each ring of the 
shell are rolled to the 
proper radius, the ends 
are tack welded manu- 
ally, The welds them- 
selves are made on au- 
tomatic machines. 








depends on 1) the fabricating equipment in the 
plant 2) the skill of the workmen and 3) the 
company’s knowledge in the field. 

These three assets are the important 
things to look for in buying a tower. As 
proof that it has them, Chicago Bridge 
offers more than fifty years of steel plate 
fabricating experience. Why not “consider” Below: A workman is 
our services the next time you need a steel shown in this view pre- 
plate structure ? : paring the edge of the 

hottom head for weld- 
ing to the shell. Left: 
View of the completed 
vacuum tower as erec- 
ted in an Ohio refinery. 

















CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


GO, SALT LAKE CITY end GREENVILLE, PENNSYLVANIA 
1520 Solt Lake City 4 
San Francisco 4 
Seottie 1 


Plants in 
Atiante 3 2146 Healey Bui 
Birmingham | 1548 North Fiftieth Smeal 
Boston 10 en Leg | ye Los 1 : 
Chicago 4 cCormi: ui Broadway Building Tuto 3 
Cleveland 15 2234 Guildhall Building 1608—1700 Wainut Street Building Washington, D0. C. 
REPRESENTATIVES AND LICENSEES 
Atetiors et Gaston de la Seine Maritime, Paris, France 
Tecnia Petroli, Rome, italy 
a Metalliques de Provence, Aries-sur-Rhone. Franc 
pertado 1348 


Chicago Bridge & Iron Company, Ltd., A L Ceveces, enezuela ¢ Vv 
Sociedade Chineiaee de Construcoes Ltda., te de ye — Brazil 
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Aurora Vertical Sump Pumps are “TOPS” 
HEAVY DUTY ALSO NON-CLOG 
ond LIGHT DUTY SIZES UP TO 8” j 


For all sump drainage; liquids 
handling in industry; transfer of 
chemical and hot liquids; handling 
viscous or high temperature liquids; 
boiler blow-off; heating returns etc.; 
also for handling screened and un- 
screened sewage and industria! waste. 


Write TODAY 
for 
CONDENSED 
CATALOG "Mm" 





Install the New Pritchard 
HYDRYER*... 


... for Dependable Dehydration 
of Air and other Gases 

Unexcelled for efficiency in drying 

air for instrument and process controls. 
Pritchard HY DRYERS are standard pack- 
aged units designed to reduce dew points 
of compressed air and other gases to minus 

(—) 40° F. Only service connections are re 
quired, Specially designed HYDRYER* 
units can be built to your requirements. 
Write for FREE Bulletin No. 16.0.080 Registered Trade Name 


ie Prite DIVISION Pr 





AUALIT 
QUALITY % ept. No. 72 908 Grand Ave., Kansas City 6, Mo 





HOUSTON « ST. LOUIS * CHICAGO + PITTSBURGH + TULSA + NEW YORK 


Other Repreacntatives in Principal Cities from Coast to Coast 





F EQUIPMENT © f District Offices 





New Equipment 
(For additional information or literature check 
item numbers on mailing coupon, page 201, or 
write manufacturer direct.) 


























cess of 25,000 fpm. The evaporator puri- 
fier line is made in three models: 1) Type 
AFE is a one-piece unit for installation 
in evaporators with a large outlet nozzle 
through which it can be passed for as- 
sembly; 2) Type AFD-1 is made in 
five parts for installation through a 
large manway or similar rectangular 
space provided for access and 3) an 11- 
piece assembly, AFD-2, is designed to 
permit installation in chambers where 
access may be made only through small 
outlet nozzles or cramped manways. The 
standard AFE line of purifiers is of 
all-welded mild steel construction. Sizes 
range from 12 to 36 inches. In addition 
to use for removal of entrainment from 
moving vapor, the units can be used 
for reclamation of products otherwise 
lost in carry-over. Catalog 


Current Measurement Catalog 


Columbia Electric Manufacturing 

Company, 4519 Hamilton Avenue, 

N.E., Cleveland 14, has published 
a revised catalog covering the Tong 
Test ammeters which can be used to 
measure current in both ac. and de 
lines. Readings are taken by merely 
snapping the tongs around the electrical 
conductor. Voltage readings can be 
taken with the Voltor voltage attach- 
ment 


Application of Aerogel 

The application of Santocel, Mon- 
35 santo Chemical Company's free- 

flowing aerogel, in the formula- 
tion of lubricating greases, is described 
in a data sheet available from Merrimac 
Division, Monsanto Chemical Company, 
Everett Station, Boston. Although com 
plete data are still under development, 
the bulletin summarizes field test results 
which indicate that Santocel ARD may 
prove to be a dependable and controlla- 
ble additive for the formulation of mul 
tipurpose and specialty lubricants. in 
addition to properties of Santocel ARD, 
the data sheet contains information on 
the preparation and characteristics of 
finished greases and the effect of differ- 
ent base oil stocks 
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9% 


CATALYST 
RECOVERY? 


Research Corp. Engineer: Yes sir. Actual 
operating experience with our Cottrell precip- 
itators shows recoveries as high as 99.6% of 
fluid catalyst. 


Refinery Executive: What about draft loss? 


Research Corp. Engineer: It’s extremely low 
—only a few tenths of an inch of water. 


Refinery Executive: Do you actually guaran- 
tee performance? 


Research Corp. Engineer: Absolutely. And 
you can depend on a Research Corporation guar- 
antee because of Research Corporation’s 38 
years experience in electrical precipitation. 








RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N.Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
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BEATRICE, NEBRASKA 


UPS WATER SUPPLY 


With a Layne Short Setting Booster Pump 


From four Layne Well Water Units, Beatrice, Nebraska was putting 
1600 gallons of water per minute into the city through their six miles 
of 14 inch mains. Growth of population and new industries created « 
need for more. The problem was easily, quickly and economically 
solved by installing a Layne Short Setting Booster Pump in line with 
the wells. As a result, water supply was increased to 2,380 gallons per 
minute—nearly 4! percent. 

The Layne 2-stage, 15 inch bow! booster pump, powered with « 
100 H.P. motor was easily accommodated in a small pump house 
addition, thus saving the cost of extra heating equipment. Installed in 
1948, it is giving highly satisfactory service. 

These Layne Short Setting booster pumps may be used by other 
cities—and factories as a means of increasing water supply at a very 
nominal cost. 

If you are in need of more water either from your present wells, 
or from new units, Layne engineers will gladly survey your present 
equipment and make dependable recommendations. For further infor- 
mation, catalogs etc. address 


LAYNE & BOWLER, INC. 
General Offices Memphis 8, Tenn. 


oLayns 
WELL WATER SYSTEMS 
SS oe PUMPS 


ASSOCIATED o Ley Co., Stuttgart, Ark. * Layne-Atiantic Co.. 

Norfolk, Va. ® Layne-Central C« ne-Northern Co., Mishawaka, 

ind. * Layne oulstann Co 

Layne-New Ye ork Co., 

Obie Co 

Texas Co in Houston, — * Layne-Western © 

* International Water Corporation Pittabure” 

° International ‘Wen Suppiy’ 1 Ted Lendon, Ont Layne-Hispano A cana. 
Mexico General Filter ( ieammane Ames. lows 














About EQUIPMENT and 
SERVICE Suppliers 


Swansen 


Two New Vice Presidents Are 
Appointed by Ladish Company 
Ladish ( Cudahy, Wis 
announced appointment of E. O 
vice president in charge 
metallurgy and T. I 


president in charge 


mpany has 
Dixon 
as { research 
and 
vice 
ing 

\ wel h 


owansen as 


ft manutactur 


Dixon has 
han 20 
SAE, 


' wnt ullureist 
Ladish for more 


in the 


witl 
actively 


been 
years participates 


ASTM, ASM, and SESA and is chair 
man of several cx 

Swansen, an active 
SAE, joined Ladish in 1947 as chief en- 


e general super ntend- 


mmittees 

member ” the 

P 11 ' 
and becar 


1949 


ginec 


ent in 


Rockwell to Build New Plant 
Rockwell Manufacturing Company of 
Pittsburg] build a new 150,000 
manufacturing plant in 
Rockwell Manutacturing 
14 plants acr the 
a wide variety of prod 


will 
teet 
Miss 


with 


square 

Tupelo, 
Company, 
builds 


country, 
new 
time 


broken for the 
within a short 


und will be 
plant 


(or 


Mississippi 
Allis-Chalmers Opens Branch 


Frank R. Hunter has been named 
manager of a new branch office of Allis 
Chalmers’ general machinery division in 
Wichita, Kan. An empoye of Allis-Chal- 
mers since 1940, Hunter has been a sales 
representative in the company’s Kansas 
City district office since 1942 

The new office is being operated as a 
branch of the Kansas City district office. 





INCLINED PORT 


VALVES— 


Cenco Corporation Acquires 
Refinery Supply Company 


W. A. Schlueter, president of Refinery 
Supply Company of Tulsa, and E, P. 
Holder, chairman of 
Cenco Corporation 
and Central Scientific 
Company, announce 
the purchase of Re- 
finery Supply by the 
Cenco Corporation 
No real estate is in- 


in the trans- 


volved 
action 


Refinery 


omes a 


Supply 
wholly 
subsidiary of 
ra- 


bec 
pwned 
the Cenco Cory] 
tion and will « 
operate as 
oy hluetet Schlueter 
as president He has 
Central Scientific Company 
and vice president 
Company will en- 
handling the Cenco 
inventories at 


tinue to 
such with 
continuing 
joined the 
as a director 

Refinery Supply 
large its field by 
line and will maintain 
Tulsa 

Central Scientific Company 
die Refinery Supply items at 
ous warehouses 


Walsh Refractories Corporation 
Starts Major Plant Expansion 

Walsh Refractories Corporation, St 
Louis, is engaged in major expansion 
of its fire brick manufacturing facilities 
at its Vandalia, Mo., plant 

With the early summer completion of 
this project, which includes a large, new 
tunnel kiln, the company will make avail- 
able additional quantities of dry press 


also 


will han- 
its vari- 


$I MS ROTATING PUMP 
\ 
RS . 


90 


Ss 
— 
— 
— 
— 
—s 
_— 
- 
= 
~ 


¢ 


You know at a glance with 


Rochester DIAL THERMOMETERS 


Extremely fast, accurate and easy-to-read, Roch- 
ester Bimetallic Dial Thermometers take the guess- 
work out of temperature readings. Rugged con- 
struction with high-quality stainless steel assures 
long life on all types of service. Backed by 35 
years of experience in liquid level, temperature 
and pressure gauge production. Write today for 
new bulletin IT-650. Rochester Manufacturing Co., 





GUARANTEED TO: 


1. REDUCE Seat and Disc Wear. 
2. IMCREASE Pump Capacity. 
3. REDUCE Maintenance Costs. 
4, WORK Efficiently in Light or 
Heavy Liquids. 

Sims Valves are available for all 
reciprocating pumps. 

Inc., 38 Rockwood St., Rochester 10, N. Y. 


Write for Catalog V-111 
SIMS. PUMP VALVE CO, INC) GF rocuster nawracronns co. We 
Houston Ofees M bo Belding | sau atolls eve RS 





MOM 
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WHEREVER PETROLEUM IS USED, 
AS LUBRICANT OR FUEL 


ADSORBENTS 
heave helped fo prepare 17! 


From plain axle grease to the most highly 
refined and specialized motor oils— 

From the most common commercial grade of 
fuel to aviation gasoline of the highest rating— 
New sense is given to the old saying that “oil 
and water don’t mix.” 

Wherever decolorization or dehydration enters 
into petroleum processing, Floridin products 
have been approved for forty years. 

If you have use for natural adsorbents in any 
industrial process, these products should be of 
interest to you. 


FLOREX FULLERS EARTH 
High-pressure extrusion insures maximum effec- 
tiveness. 


BAUXITE-BASED ADSORBENTS 
Write for full data. The advice of a competent 
technical staff is offered. Your inquiry will get 
prompt attention. 


FLORIDIN COMPANY 


Adsorbents Desiccants Diluents 


Dept. E, 220 Liberty St., Warren, Pa. 








REMEMBER THE PUMP 
vou CAW rorcet: 


A look at the record will 

show you why we call the 

Kinney Heliquad Rotary 

Pump “the pump you can 

forget”. A recent survey 
of 1685 Kinney Pumps (average age 9.2 years) showed 
an average annual cost for repairs of only 1.65% of 
the original cost. Materials pumped included all grades 
of products from abrasive crude oils to volatile gaso- 
lines. Not at all unusual was one HQA pump, in service 
since 1928, which had never cost the user a dime for 
repairs. 

When you're thinking about pumps, remember the 
Kinney Heliquad — with its highly efficient helical rotors 
driven by hardened steel timing gears. Kinney engineers 
will gladly show you how this smooth-working, positive 
displacement pump can help reduce your pumping 

osts ... and eliminate needless mai e exp 

Send coupon below, or write giving complete details. 
KINNEY MANUFACTURING COM- 

PANY, Boston 30, Mass. Repre- 

sentatives in New York, Chicago, 

Cleveland, Houston, New Orleans, 

Philadelphia, Los Angeles, San 

Francisco, Seattle, and foreign 

countries. 





<— 25 2m Gt GES GE GED DER aD ane we ae we oe cee ee oe 

KINNEY MANUFACTURING COMPANY 

3596 WASHINGTON STREET, BOSTON 30, MASS. 

Gentlemen: 

Please send Kinney Liquid Pump Bulletin 148. | am interested in 

pumping the following products: 

[] Crude Oils [_] Road Oils [_] Asphalt 

[_] tube Oils [] Tor [_] Hot Oil (refinery) 
[_] Other products (see letter attached) 

Name 

Company 

Address 
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IS VACUUM 
THAT'S 99.99% Give New Life 


eT to Old Drums! 


good enough Baas ee 


Oakite way has these extra advan- 
tages: Fewer rejects . . . more uniform 


for our rocess? paint stripping . . . better adhesion of 
° new paint. Eliminates paint buildup on 

steam coils . . . stops clogging of drains. 

Free Booklet F7629 tells how—describes 


other Oakite ways to speed cleaning 
throughout the petroleum industry. 
Write Oakite Products, Inc., 50B 
Thames St., New York 6, N. Y. 
INDUSTRIAL 
oon “ANN 
oS > Te 


, 22 degree of vacuum is easily obtained 
with the Croll-Reynolds four or five-stage steam jet 
EVACTOR, with no moving parts. Each stage from a 


technical standpoint is as simple as the valve that turns | 7 
it on. Numerous four-stage units are maintaining indus- | 
trial vacuum down to 0.2 mm. and less, and many thou- | 


sands of one, two and three-stage units are maintaining | F ° 

vacuum for intermediate industrial requirements on prac- or 

tically all types of processing equipment. a 
By permitting water, aqueous solutions or any volatile 

liquid to ev ane under high vacuum and without heat OR. ALOIS CIBULKA 

from an outside source, enough BTU’s can be removed Se 

to chill the liquid down to 32° F., or even lower in the ——— — 

case of solutions. This is the princi le of the Croll- 5 


Reynolds “Chill-Vactor.” Hundreds of these have been A new, much-enlarged edition which includes now three for- 
merly separate publications; namely Refinery Piping Design, 


installed throughout the United States and in several Modern Welded Steel Structures and Aerial Cable Tramways. 


foreign coumtuses. 4 It is actually an engineering library of 400 pages, large size | 
An engineering staff of many years experience has 12” x 944” with hundred of illustrations, hundred of practical | 
—_— on this type of equipment and is at your service. examples with charts and tables that reduce the time for 
hy not write today, outlining your vacuum problem? | solving difficult problems into seconds. | 
Part 1—Complete theory of strength of materials and struc- | 
tures; Part 2—Complete theory of modern welded steel struc- | 
tures; Part 3—Statically indeterminate structures. Rigid | 
alae, a frames; Part 4—Pressure and vacuum vessels; Part 5—Reiin- | 
ery Piping Design; Pat 6—Shafts, gears, belts. Metals; Part | 
(‘* iL 7—Hydraulics. Heat Transfers. Refrigeration; Part 8—Oils, 
j i 





hydrocarbons, chemicals; Part 9—Aerial Cable Tramways; 
Part 10—Complete tables of numbers and exact square for any 
number from one to ten thousand. 





REYNOLDS 
Price — $10.00 


* 


CROLL-REYHOLBS CO, INC. || 1, cat Peching Company 


Chill- Vectors Steam Jet Evactors Condensing Equipment ». ae 
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burned ladle brick, super 
duty and high burn super duty fire 
brick, J. L. Crawford, president, said. 
These products are of vital importance 
in meeting current needs for both de- 
fense and civilian requirements 


MacDonnell Promoted by Sales 
In Gilbert-Barker Setup 


J. Alan MacDonnell has been ap- 
pointed assistant general sales manager 
of Gilbert & Barker 
Manufacturing Com- 
pany of West Spring- 
field, Mass. MacDon- 
nell, who will assist 
Irving C. Jacobs, vice 
president and general 
sales manager, in ad- 
ministering the ac- 
tivities of the four 
sales divisions, suc- 
ceeds Kenneth S. Ed- 
wards, retired 

MacDonnell, a grad- 
uate of the Massa- 
chusetts Institute of 
Technology, came MacDonnell 
with Gilbarco in 1934. In August of last 
year he was made assistant to the sales 
manager. ¢ 


Ralph C. Van Matre Dead 


Ralph C. Van Matre, 51, vice president 
and general manager of the Mid-Con- 
tinent Division of Pacific Pumps, Inc., 
died January 11, in Wichita Falls, Texas 
He had been a resident of Tulsa for 
the past five years and previously had 
lived in Oklahoma City, Dallas and 
Houston. He had been identified with 
Pacific Pumps, for 18 ‘years 


tunnel kiln 


Mission Manufacturing Company 
Observes 25th Anniversary 


Manufacturing Company, 
a leading maker of oil field 
equipment, is celebrating its 25th anni- 
versary throughout 1951. The company 
was started in December, 1925, as Mis- 
sion Sales C ompany, functioning as sales 
agent for a line of oil field equipment 
and supplies 

In October, 1932 the company was re- 
organized as Mission Manufacturing 
Company, for the purpose of manufac- 
turing and selling oil field specialties 
W. Bedford Sharp was president, Dud- 
ley C. Sharp vice president and general 
manager, W. T. Campbell vice president 
and sales manager, and A M. Foute 
secretary and office manager. A small 
machine shop on Railroad Avenue in 
Houston was its first plant. In March, 
1935, the company moved into its pres- 
ent plant on Humble Road. The main 
office building of this plant is built in 
the architectural style of the old Spanish 


Mission 
Houston, 


missions. Extensive additions have been 
made to the plant since 1935, according 
to officials. 


William A. Roberts Elected 
President of Allis-Chalmers 

William A. Roberts, executive vice 
president in charge of the tractor divi- 
sion for Allis-Chalmers Manufacturing 
Company since 1947, has been elected 
president of Allis-Chalmers to succeed 
Walter Geist, who died January 29. 

Four new vice presidents elected are 
other organization changes include: 

W. C. Johnson, formerly executive 
vice president in charge of the gen- 
eral machinery division, named execu- 
tive vice president for the entire com- 
pany. 

J. L. Singleton, formerly vice president 
and director of sales, general machinery 
division, named vice president in charge 
of the general machinery division. 

Fred Mackey, formerly general works 
manager, general machinery division, 
named vice president in charge of manu- 


Executives of Mission Manufacturing Company are, left to right, Dudley C. Sharp, president; 


W. Bedford Sharp, board chairman; W. T. Campbell, vice president 
E 


and sales manager; and 


d Prather, treasurer. 





KERLOW 
Cylindrical Linings 


For 


Cat Crackers 


Cylindrical rectangular armor mats designed 
to hold cement or lumnite for linings of fluid 


and cat crackers. In many 


KERLOW ganister linings are permitting con- 
siderably higher temperatures and pressures 


which greatly 


from crude, 


refineries, 


increase gasoline production 


these 


KERLOW Reinforcing Gratings are made in 


sections 


formation and prices. 


omen” . the he beaey duty 





Nodel-t Pipe and Bott Machina 


tee - Beaver Mode 
aver Model A— chek ben, 
the recognized leader in the field of 


F- 
sed primar ES ccauactors will find the new Sodel 





of convenient size which can be readily 
installed in the field. Write for complete in- 


Also Open Steel Grid Trays, Platforms, Walkways, — Steps, Drain Grates, and 


Flooring widely used throughout the Oil and Ges indus 


KERLOW STEEL FLOORING CO. 
Jersey City 5, N. J. 


A Gulf Publishing Company Publication 


25 Mallory Ave. 
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of experience in this field. 
nares and friendly service, is your best ¢ P 


E FOR A & 


252-300 DANA AVE. 


tee 


id, and our — pe | for 





WARREN, OHIO, U.S.A. 
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it MUST Be Good! 


During the last two years, over 
3,000,000 sq. ft. of refinery in- 
sulation has been PROTECTED by 


WEATHERCOAT 


It is the accepted protective coat- 
ing in the refining industry be 


cause it — 

@ TROWELS EASILY — 

@ DRIES UNIFORMLY — 

@ STAYS FLEXIBLE YET TOUGH 


Also Try — 
MASTIC WEATHERCOAT—<a new 


ready-mixed product for easy 


void-filling scratch coat. 


Ask for specifications, data, 
and performance FACTS. 


In the East 


AMERICAN BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. 
Washington 6, 0. C. « Baltimore 3, Md. « Perth Amboy, 
N. J. +» Columbus 15, O. « St. Lowis 17, 4.0. 
Beton Rowge 2, ta. - E. Providence 14, ®. |. 
Sen jven 23, Puerto Rico Mobile, Ala. 


In the West 


STANCAL ASPHALT & 
BITUMULS COMPANY 


200 BUSH STREET . SAN FRANCISCO 4, CALIF, 
Los Angeles, Calif. . Ocklend |, Calif 
Portiand 4, Ore. - Seattle, Wash. - Tucson, Ariz. 
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| facturing, general machinery division. 
S. Stevenson, formerly general 
sales manager, tractor division, named 
vice president in charge of the tractor 
division 
A. W. Van Hercke, formerly director 
of engineering, tractor division, named 
vice president in charge of engmeering, 
tractor division 
John Ernst, 
manager, tractor 
president in charge of 
tractor division 


formerly general works 
division, named vice 
manutacturing, 


New Sales Manager Appointed 
By Alloy Steel Products Co. 

Alloy Steel Products Company, Lin- 
den, New Jersey, announced late last 
month the appoint- 
ment of Harold J. 
Bartlett as sales man- 
ager, with headquar- 

Linden 
Bartlett's entire 
business career has 
been devoted to the 
valve industry. After 
graduating from 
Armour Institute of 
Technology, he joined 
Crane Company, 
where he mainly spe- 
cialized in the de- 
velopment and sale 
of corrosion -resist- 
ing valves and fittings 
of Crane's alloy 
prnor to his new 


ters in 


Bartlett 


He was manager 
sales for ten years 


post 


Robert Anderson Heads New 
Division for Worthington 


Worthington-Gamon Meter Company, 
Newark, N.J., formerly a subsidiary of 
Worthington Pump 
and Machinery Cor 
poration, has been 
made a division of 
that corporation. The 
new division will 
continue the manu- 
facture of liquid me- 
ter at the former 
company’s Newark 
plant 

Robert R. Ander- 
son, formerly presi- 
dent, Worthington- 

Gamon Meter Com- 

pany has been 

elected vice president Anderson 

of Worthington Pump and Machinery 
Corporation and will be general man- 
ager of the new division 

William C. Flanders, formerly vice 
president of the meter company, has 
been appointed assistant general man- 
ger of the division and Walter H 
Zeis, formerly secretary and treasurer of 
the meter company, has been elected as- 
sistant secretary of the Worthington 
corporation 


Patterson Opens in Denver 


Patterson Foundry & Machine Com- 


pany of East Liverpool, Ohio, has 
opened a new district sales office in 
Denver, with Robert Alldredge and Wil- 
liam Horblit in charge. The office, lo- 
cated in the Majestic Building, “will 
provide faster, specialized service to 
the chemical processing industries” in 
Colorado, Utah, New Mexico and Wyo- 
ming 





HE modern design JERGUSON 

TRUSCALE GAGE gives new 
accuracy for reading of liquid levels 
in boilers, deaerating tanks, etc. 


Here is the distance reading gage 
which incorporates all of the newest 
engineering features! The Jerguson 
Truscale has exceptional sensitivity, 
with the ability to register changes 
as small as 4 of 1% of range! The 
translucent dial scale is clearly 
lighted from behind, and is easy to 
read, 


The Truscale Gage may be equipped 
with positive alarm system. Lights 
flash and horns sound at specified 
key points when liquid level falls 
dangerously low or rises too high. 
Poclpevel anti-surge mechanism 
for use on ships. Available for 

nel, pedestal, or wall mounting. 
It will pay you to investigate. 








JERGUSON TRULEVEL GAGE 


Hydrostatic type distance read- 
ing gage with inverted U-tube 
manometer. Water level always 
visible with space above show- 
ing brilliant red Built-in fea- 
ture makes possible checking of 
gage accuracy in few seconds. 








Write today jor free illustrated 
DATA UNITS on Jerguson Truscale 
and Trulevel Gages 


Ga and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Majer Cities 
Phone Listed Under JERGUSON 
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S built-in 


advantages found 
only in.. 


BLAW-KNOX 
_ Eleclioforged sitet 


GRATING 


7 Rigid one-piece construction — 
easy to install. 


2 Maximum open area for light 
and air. 


3 Easy » paint — all surfaces 
accessible. 


a Non-slip Twisted Cross-Bar. 


5 Self-cleaning—no sharp corners 
to clog. 
Blaw-K nor Grating Has Them All! 


WRITE FOR BULLETIN 2365 


BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 
2005 Farmers Bank Bidg., 


Pittsburgh 22, Pa. 
a Offices in Principal Cities 


March, 1951 


American Cyanamid Assigns 
McDonald to Gulf Coast 


Industrial Chemicals Division of 
American Cyanamid Company has 
named T. O. Mc- 
Donald sales repre- 
sentative for the Gulf 
Coast. He will spe- 
cialize in the sale of 
catalysts and lubri- 
cating oil additives. 

McDonald for- 
merly was assigned 
to the New Orleans 
office, having served 
there since joining 
the firm in 1945 

Prior to joining 
Cyanamid, Mc Don- 
ald devoted 12% McDonald 
years to field produc- 
tion problems in drilling, pipe line and 
production for three major oil companies 
and approximately six years sales of 
paint, chemical and general oil field sup- 
plies 


Billings and Spencer Name 
Wagner Their Representative 


C. A. (Connie) Wagner, with head- 
quarters in Dallas, has been appointed by 
The Billings & Spencer Company, Hart- 
ford, Conn., manufacturer of drop forged 
wrenches and shop tools, as their direct 
representative for Texas, Arkansas, 
Louisiana and Oklahoma 

Wagner has worked continuously in 
distribution channels during the past 
years and is well known by the trade in 
this territory 


Graham to Handle Pacific 
Pump Sales in Mid-Continent 


G. F. “Bill” Graham has been named 
sales-manager, Mid-Continent Division, 
Pacific Pumps, Inc., 
to handle Pacific's oil 
well plunger pump 
line. His headquar- 
ters will be 1221 East 
First Street, Tulsa 

Graham is well 
known in the Mid- 

Continent petroleum 

industry, through his 

27 years of experience 

there. For the past 

17 years he has been 

with Pacific Pump’s 
Mid-Continent Di- 

vision where he has 

worked in Texas, Graham 
Arkansas and Louisiana fields. 

For several years Graham has been 
district manager of Pacific’s northern 
division, including Kansas, Illinois and 
the Rocky Mountain fields 


Phillips Named President 
Of Pyrene Manufacturing 


Wallace B. Phillips has been elected 
president of Pyrene Manufacturing Com- 
pany, Newark, N.J., succeeding Edward 
J. Waring, who, upon his recent re- 
tirement had served the company for 
almost 40 years 

Phillips who has been a member of 
the Pyrene organization since 1913, has 
been president of the American Cham- 
ber of Commerce in London for the past 
seven years. In the international field 
he is vice president of the budget com- 
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There tt only 
ONE BEST 


CAC 
INSULATED 
PIPING... 


Ruc-waill 


When you have an insulated 
piping problem, remember that 
only the best will give you 
ALL the advantages necessary 
to full-efficiency performance 
of your system. That means 
Ric-wiL Prefabricated Insu- 
} lated Piping. 

: Ric-wiL provides (1) top- 





efficiency system engineering, 
(2) fast, economical installa- 
tion, (3) the right protection 


and insulation for the job. 


Ric-will 


PREFABRICATED 
INSULATED PIPING 
THE RIC-WIL COMPANY- CLEVELAND, 0, 
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mission and treasurer of the International 
Chamber of Commerce. His other ac 
tivities include high posts with the 
Red Cross, U.S. Naval Intelligence, Na- 
tional (English) Union of Manufa 
turers, etc 


Heads Water Treatment Unit 
Cochrane Corporation, Philadelphia, 
manufacturer of water conditioning 
equipment and steam 
specialties, has ap- 
pointed S. B. Appl 
baum as manager of 
its Water Treatment 
division 
Applebaum, who 
has specialized in 
water conditioning 
for more than 35 
years, joined Cocl 
1949, since 
time he 


rane in 
which 
been 


has 
manager of the 
rocess section 
Water Treat 
livision. He 


president of 


founder and vice 
liquid Conditioning rporatiotr 


Cochran (¢ orporatior 


was 
now a 
subsidiary of 


Robert Owens Named President 
Of Roots-Connersville Blower 

Robert H Owens has elected 
president and general manager of Roots 
Connersville Blower Corporation, suc 
ceeding John Avery wi lied on Janu 
ary 13 


beer 


Owens, a graduate of Purdue Univer 
nnersvi in 1925 ¢t 


fthe P_H. & 


sity came to ( 


yn the engineering staff 


te wee fer eny 








1956 Hewthorne Ci, Melrose Pork, iit. 
(Chicege Suburb) SM-2 


Newquist 


F. M. Roots Co., a predecessor of Roots- 
Connersville. Previously he was con 
nected with the development of the cen 
trifugal line of blowers built by R-C, 
and had years of experience 
in building blowers. Since 1946 he has 
been vice president in charge of engi- 
manufacturing 
Newquist, vice president in 
for Roots-Connersville 
1946, been elected executive 
vice president. Before joining Roots- 
Connersville, Newquist was manager of 
the Washington sales office for Allis- 
Manufacturing Company 
onnersville Blower Corpora- 
subsidiary of the Dresser In- 
Inc., Dallas, Texas 


has many 


neering and 
Ralph R 
charge of sales 


since has 


Chalmers 
Roots-( 
thon 1s a 


lustries 


Favorite in Alcoa Sales 


Lewis P 


manager of 


Favorite on March 1 be- 
Aluminum Company 
of America’s New York district sales 
office, succeeding Edward B. Wilber, 
who has been elected president of Amer- 
& Treating Company at 


carne 


can Lumber 
( hicago 
Favorite, who has been product mana- 
ger in charge of the sale of die castings, 
has been with Alcoa more than 23 years 
He has served in Alcoa's Detroit and 


New York district sales offices 


New Officials Included in 
Johns-Manville Changes 

Three new directors have been elected 
and a new vice chairman and a new 
president have been appointed in a re- 
grouping of executive responsibilities in 
Johns-Manville Corporation. Lewis H 
Brown, chairman, who continues as chief 
executive officer, a post he has held 
1929, also announced a new plan- 
ning board, responsible to the chair- 
man. Composed of a number of senior 
officers of the company, it has the mis 
sion of seeking major opportunities to 
expand the business, analysis of over 
all company policy and coordination of 
activities of the divisions of 
Johns- Manville 

Clifford | 
pointed 
newly created 

for organization 
planning board 

The new president is L. M 
vice president for sales since 1946. Cas- 
sidy, who joined Johns-Manville in 1926, 
succeeds R. W. Lea who retired as presi- 
dent and director on January 31, 1951, 
in line with the company’s regular re- 
tirement plan 

J. A. O’Brien, general manager of the 
Industrial Products division since 1946 
has been named one of three new vice 
presidents of Johns-Manville. O’Brien 
joined Johns-Manville in 1915 in the 
company’s sales promotion department 

The vice presidents of the parent 


since 


various 


Rassweiler has been ap 
chairman of the Board, a 
fice with full responsibil 
and direction of 


vice 


Cassidy, 


other 





ESCAPE DEVICE 


GLIDE TO 
SAFETY ON 
WEIGHT 
GERONIMO 
15 LBs. (Patent Applied For) 
GERONIMO will stand hardest wear and give 
unfailing protection to refinery and derrick men 
whose lives are endangered by fire, escaping 
gases or other hazards. 
EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 
POSITIVE, INSTANT BRAKE 
BRONZE “No-Spark" SURFACES 
RECOMMENDED FOR 12” WIRE LINE 


CHARLIE’'S MACHINE WORKS 
PERRY, OKLAHOMA 





ESPECIALLY RECOMMENDED 
FOR USE IN THE 


Copper 
Sweetening 
Process 


TRIANGLE 
BRAND 


COPPER 
SULPHATE 


is preferred by leading refineries 
because of its high copper content, 
dependable uniformity and excep- 
tional purity and freedom from for- 
eign and inert matter. 


99%+ PURE 


Quotations on request, on any 
quantity required. Shipments can 
be made from our nearest plant. 

PHELPS DODGE REFINING CORP. 


40 Wall Street, New York 5, N.Y 
230 North Michigan Avenue, Chicago |, II! 
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corporation appointed were Harold R. 
Berlin, general Manager of the J-M 
Building Products division, and A. S. 
Elsenbast, general manager of the J-M 
Celite division, 

All three were formerly vice presidents 
of Johns-Manville Sales Corporation, a 
J-M subsidiary. As vice presidents of 
the parent organization, they will take 
an active part in the work of the plan- 
ning board. 

A. R. Fisher, vice president for pro- 
duction and general manager of the 
company’s Asbestos Fibre Division, is 
a new director. 


Delbridge Appointed Manager 
Of Sales for K-G Equipment 


Chester F. Delbridge has been ap- 

pointed general sales manager of The 
K-G Equipment Com- 
pany, (Inc.) the new 
name of K-G Welding 
& Cutting Company, 
Inc., New York, 
manufacturers of 
welding and cutting 
torches and related 
equipment 

Delbridge’s office is 
at 50 Broadway, New 
York 4, the executive 
sales office. The fac- 
tory address, 515 
West 29th Street is 
unchanged . 

Delbridge joined Delbridge 
K-G—a unit of Air Products, Inc., six 
months ago. His experience includes 20 
years with Air Reduction Sales Com- 
pany, selling nationally to distributors 
and users of welding equipment. 


Bethlehem Supply to Handle 
Products Made by Tube Turns 


Commencing early this year Bethle- 
hem Supply Company of California 
started operating as an integral unit of 
Bethlehem Supply Company of Tulsa 
It also was announced that both of 
these companies had been appointed 
distributors in the oil country of weld- 
ing fittings and flanges made by Tube 
Turns, Inc., Louisville, Ky 

The 1951 campaign for business under 
the new alliance was outlined at meet- 
ings held in Los Angeles and Tulsa. 
Sales representatives from both general 
areas were on hand for the briefing by 
officials of the three companies 


Donaldson and Patridge New 
Hagan Corporation Directors 


Two veteran employes have been 
elected as directors of Hagan Corpora- 
tion, Pittsburgh, and its subsidiaries, 
Hall Laboratories, Inc., and Calgon, 
Inc 

R. R. Donaldson joined Hagan in 
1919, one year after it was founded, as 
a service engineer. He became chief en- 
gineer in 1945 and was elected vice 
president in charge of engineering in 
1948 

Dr. Everett P. Partridge joined Hall 
Laboratories, Inc., in 1935 as research 
director and has been its director since 
April, 1950 

Hagan has opened a new Chicago 
district office at 1463 Monadnock Build- 
ing, 53 W. Jackson Boulevard, Chicago 
4. Its former Chicago representative was 
Burke & Colston 


REFINER CLASSIFIED ADS 


RATES for Classified Ads are $8 per column inch. Minimum size one column inch. In smallest 
type size, figure 60 words per inch. Situations Wanted $4 per column inch. All ¢ fied ads 
able 


pay im advance. Ten percent discount if three or more insertions a ordered at same time. 
COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to: Classified 
Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1, Texas. 
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ASPHALT REFINERY SUPERVISOR 
AND TECHNOLOGIST 


We have an immediate opening for a 
man whose educational background 


and experience qualifies him to super- 

vise a refinery asphalt department. He E. Caeerie 

will be responsible for the development ag ee 
and manufacture of a wide variety of 

asphaitic products. We feel this is an 
excellent opportunity for the right man THE FOSTER WHEELER CORPORA- 
and starting salary is commensurate TION specializes in the design and con- 
—_ as gh voyta anny struction of processing plants for the 
application to Box 189-R, c/o Petro- petroleum industry. We are now ex- 
leum Refiner, Houston, Texas, and in- panding our organization for the design 
clude a brief summary of vit statis- of processing units for the chemical 
tics, education and experience. All ap industry and invite applications for em- 
Plications will be held in strict con- ployment from senior chemical engt- 
Séence neers capable of directing this activity. 
Experience should include the design 
and/or operation of any of the follow- 
ing industrial plants synthetic am 
SHIFT SUPERVISOR: Responsible for su- monia plants including the manufacture 
pervision of Catalytic Cracking and Poly of nitric acid, nitrates and sulphates of 
Plant operations, plus general supervision ammonia; plants for the production and 
over process workers during shift. Must be purification of olefins and aromatics 
experienced and thoroughly familiar with " 
all phases of refinery operation. Location from hydrocarbon feed stocks; plants 


Artesia, New Mexico. Write New Mexico for the synthesis of alcohels, glycols, 
Asphalt & Refining Company, Artesia, New detergents, et« All replies will be 
Mexico, giving full particulars of qualifica- treated in confidence, This ia an oppor- 
tions, experience and references tunity for a few well-qualified engineers 
te acquire key executive positions and 
stable employment in an organization 














that has been in budiness for 50 years 
PETROLEUM ENGINEER and is proud of its reputation with its 
Prominent chemical concern in Michigan customers and its employees. Mall com- 
desires petroleum or chemical engineer plete resume of qualification, indicating 
with operating experience in Petro-Chemi- salary requirements, to Personnel Di- 
eal plant or refinery, for position as Assist - rector, 
ant Superintendent in Glycol producing 
plant Age 30-46. Excellent opportunity 


Give full details in first letter. Box 191-R, 
Petroleum Refiner, Houston, Texas . 











165 Broadway New York 6, N. Y. 


Qualified Personne! Will Be Invited to 
Johnson Joins Bigelow-Liptak New York At Our Expense for Interview 








Bigelow-Liptak Corporation, manu- 
facturer of industrial furnace enclosures, 
announced early in 
February that Victor 
P. Johnson has joined 


“pomsenm ete fie: 1 ENGINEERS 
Because of his for- 

mer work with The : 
M. W. Kellogg Com- Process (Chemical!) 
pany in New York, Engineers 
Johnson is widely ; , 
known by oil refin- Construction Engineers 
ery and power engi- § Project (Mechanical) 
neers throughout the lacers 
country, officials of i Eng 


the company de- To Work On 


clared. He will work 


out of Bigelow-Lip- Petroleum, Petro-Chemical 
tak’s direct sales and 
engineering office at 50 Church Street, and Chemical Projects 


New York 





Write in complete detail, giving posi- 
tions held, references, education, salary 
Little to Succeed Dempsey expected. Personal interview can be ar- 


‘ : : ranged. 
H. € _ Little has been appointed di- 
rector of employe relations of American Address Personnel Department 
Cyanamid Company, succeeding E. J 


Dempsey. E. B. BADGER 


Little joined Cyanamid in 1929 as a 


member of the Legal Department. For & SONS COMPANY 


the last ten years, he has been a mem- 75 Pitts St., Boston, Mass. 
ber of the employee relations depart- rs ‘i 


ment. 
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HILLS-McCANNA | Oe e mag Magy ay 


DIAPHRAGM VALVES 


Best for Sulphuric Acid, Caustic, Alkali, 
Air, Water, Slurries, Abrasive Solutions 


LESS EXPENSIVE & LONGER LIFE 


New Valve Catalog V-50 


Contains lots of NEW helpful information. 
Mailed on Request 


* 


EDWARD SOPH <= set [GR 


for exacting Bs The AND ASME CODE 


Sales Representative = cote ng pln! Fr your nest se SERTIRIED By 

















HOUSTON 2, TEXAS TULSA 14, OKLAHOMA 


726A M & M Bidg. 202 E. 18th Sr. 
Phone CHarter 8189 Phone 3-6659 











instrumentality 
with six memories 








Now—the Multipoint 
Capacilog, a direct de- 
flection type strip chart 
recorder giving up to six 
variable recordings on 
one chart has been 
added to the Wheelco 
Capacilog line. 


Protects metal or concrete against attack by acids, 

alkalies, waters, oils or greases. Tough vinyl plastic 
sticks like a leech. Outlasts ordinary 
paints many times over. Brush or spray 
application. Air dries quickly. Wide 
range of colors. 


Easy to Read—Easy to Operate—Easy 
to Service. Has all the latest features of 
Wheelco Instrumentality. 


Write for Bulletin MPC-1. It gives complete wes conpen for wes ped snngte at ave 
booklet on bow to lick corrosion. 


details on the Multipoint Capacilog. ote 


WHEELCO INSTRUMENTS COMPANY U. $. STONEWARE CO. 


Dept. NED 351 Akron 9, Ohio 
701 W. Harrison Street, Chicago 7, Ilinois Send - ample of Series “K" Tygon 
— -_ yout letin telling how and 


Tygon, oCuP AND Arta 
COUPON “TO OMPA LETTERH ) 


wheelca @ cron corms | |“. 
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eo wels TANKER 
ee “o= ware 


%Proportioneers, Inc.% new differential control and automatic assuring high accuracy in the 
method continuously blends base stocks and blending of components and strict adherence to 
adds inhibitors, dyes and TEL to produce regular formula in proportioning even minute quantities 
and premium gasolines on a direct “tank to of additives. Auxiliary tanks, piping, circulation 
tanker” basis without intermediate storage. pumps and mixing equipment are eliminated — 
This exclusive differential control system, field | with a resultant saving in floor space, power and 
proven in many successful installations, inte. | equipment costs. The %Proportioneers% system 
grates flows of base stocks to produce a product offers new speed, flexibility and economy in the 
of uniform characteristic regardless of variations production of blends, improving the product and 
in line pressures or flows. The %Proportioneers % the competitive position of the producer. Ask for 
method makes the blending process continuous recommendations and descriptive literature. 


Write to %PROPORTIONEERS, INC., 412 Harris Ave., Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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IS REQUIRED 


FOR FRACTIONATING TOWERS 
When they are built with 
KOCH KASKADE TRAYS 





Tre high capacity and efficiency of Koch Kaskade 
trays permit the use of a smaller diameter and shorter tower 
to obtain the same results of a larger tower built with con- 
ventional bubble trays. Tonnage savings as high as 25% 
have been reported, with greater savings in installation costs. 


We'll be glad to give you complete information on the 
application of Koch Kaskade fractionating trays to your 
processes. Here’s all you do: Tell us the vapor and liquid 
capacities you desire, and a short description of the appli- 
cation. Write us today, there’s no obligation. 

L 


THE KOCH ENGINEERING COMPANY, INC. 


DESIGNERS @ MANUFACTURERS @ BUILDERS * 335 WEST LEWIS STREET @ WICHITA, KANSAS 


This 5’-0” diameter tower with Koch Kaskade 
trays will handle a greater thruput than a 
6'-0” diameter tower with conventional 


bubble trays. 





In the processing of PETROLEUM PRODUCTS— 


conv PATTERSON 


( 
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Side Entering Agitators 
for Gasoline Blending 


NAW 






) 
SS 








hy 
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Patterson builds practically every 


type of agitator, mixer and blender. 





Treaters and blenders 


Top Entering Agitators 


Complete refining units for contact 
media. Complete lube oil blending 
outfits. Complete grease manufac- 


turing equipment. 


Hlokerdigh, Cone eh 


